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ﬁ" - APPENDIX G

HUMAN HEALTH RISK ASSESSMENT SUPPORTING DATA



TABLE G-1 UNCERTAINTY ASSESSMENT
COMPARE TABLE 5-11 AND IEPA PROPOSED TOXICITY VALUES - ORAL/DERMAL
SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Chemical Chronic/ Oral RfD IEPA Difference in Subchronic RfD - RA and IEPA values
of Potential Subchronic Proposed
Concern Value Units | Subchronic
RiD

CHRONIC
Semivolatile Organic Compounds
NAPHTHALENE Chronic 0.02 mg/kg/day 0.6 RA RfD is more conservative
TCDD TEQ (use 2,3,7,8-TCDD) Chronic 1.00E-09 | mg/kg/day | 2.00E-08 |RA RfD is more conservative
PENTACHLOROPHENOL Chronic 5.00E-03 | mg/kg/day 0.001 Tier 3 Subchronic value lower than |RIS chronic. Therefore, no change proposed.
Pesticides/PCBs
AROCLOR 1260 Chronic 2.00E-05 | mg/kg/day [ 3.00E-05 |RA RfD is more conservative
DELTA-HEXACHLOROCYCLOHEXANE Chronic 8.00E-03 | mg/kg/day| 0.00001 {Tier 3 Subchronic-value lower than IRIS chronic. Therefore, no change proposed.
Volatile Organic Compound N
BENZENE Chronic 4.00E-03 | mg/kg/day 0.01 RA RfD is more conservative
TETRACHLOROETHYLENE Chronic 1.00E-02 | mg/kg/day 0.1 RA RfD is more conservative
Inorganics
ALUMINUM Chronic 1.0E+00 | mg/kg/day| see below
ANTIMONY Chronic 4.0E-04 | mg/kg/day same __ [No difference
ARSENIC Chronic 3.0E-04 [ mg/kg/day | see below
BARIUM Chronic 2.0E-01 | mg/kg/day | no comment|No difference
CABMIUM Chronic 1.0E-03 | mg/kg/day| 0.0005 |Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed.
CHROMIUM Vi Chronic 3.0E-03 | mg/kg/day | ses below
COBALT Chronic 3.0E-04 | mg/kg/day 0.003 _ |RA RfD is more conservative
COPPER Chronic 4.0E-02 | mg/kg/day 0.01 Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed.
JRON Chronic 7.0E-01 | mg/kg/day same [No difference
MANGANESE Chronic 4.7E-02 | mg/kg/day 0.023 _ |RA less conservative
MERCURY Chronic 3.0E-04 | mg/kg/day | see below
VANADIUM Chronic 9.0E-03 | mg/kg/day 0.005 |Based on new RSL. RA less conservative.
SUBCHRONIC
ALUMINUM Subchronic | 2.0E+00 | mg/kg/day 1 RA less conservative
ARSENIC Subchronic | 5.0E-03 | mg/kg/day 0.003 _ |RA less conservative
Chromium VI Subchronic | 2.0E-02 | mg/kg/day 0.005 _ |Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed.
MERCURY Subchronic | 3.0E-03 | mg/kg/day [ no comment|No difference

Bold = Difference in HHRA and IEPA subchronic toxicity values.




TABLE G-2 UNCERTAINTY ASSESSMENT

COMPARE TABLE 5-12 AND IEPA PROPOSED TOXICITY VALUES - INHALATION

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Chronic/ Inhalation Chronic IEPA Difference in Subchronic RfC
of Potential Subchronic RfC Proposed RA and IEPA values
Concern Value Units Subchronic
RfC
Semivolatile Organic Compounds
NAPHTHALENE Chronic 3.0E-03 mg/m:l 3.0E-03 No difference
TCDD TEQs (use 2,3,7,8-TCDD tox valy Chronic 4.0E-08 mg/m” same No difference
Volatile Organic Compound
BENZENE Chronic 3.00E-02 mg/m3 8.0E-02 RA RfC is more conservative
TETRACHLOROETHYLENE Chronic 2.7E-01 mg/m’ same No difference
Inorganics )
ALUMINUM Chronic 5.0E-03 mg/m3 same No difference
ARSENIC Chronic 1.50E-05 mg/m3 same No difference
BARIUM' Chronic | 6.0E-04 [ mg/m’
CADMIUM Chronic 1.0E-05 mg/m” same No difference
CHROMIUM VI Chronic 1.0E-04 mg/m° 3.0E-04 RA RfC is more conservative
COBALT Chronic 6.0E-06 mg/m:' 2.0E-05 RA RfC is more conservative
IRON NA NA NA
MANGANESE Chronic 5.0E-05 mg/m’ same No difference
MERCURY Chronic 3.0E-05 mg/ma same No difference
VANADIUM Chronic 7.0E-06 mg/ma 1.0E-04 RA RfC is more conservative




TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure Paramete:' Parameter Definition - Units -RME RME CTE - CTE Intake Equation/
Route Code |. Value Rationale/ Value N Rationale/ Model Name
_ Reference Reference _
" Ingestion Csoil [Chemical Cancentration in Soil mgkg 95% UCL or Max {USEPA, December 2002 Mean USEPA, December 1989  |ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 330 USEPA, December 2002 165 - {Professional Judgment Csolix IR x Fi x EF x ED x CF
Fi Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004 U.S. EPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement ’
CF Conversion Factor kg/mg . ~ 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW  |Body Weight kg - 70 USEPA, May 1993 70 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1889
AT-N |Averaging Time (Non-Cancer) days 42 'JUSEPA, December 1989 42 USEPA, December 1989
Dermal Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max [USEPA, December 2002 Mean USEPA, December 1989  |Demnal Intake (mg/kg/day) =
CF  |Conversion Factor kg/mg - 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA  ISkin Surface Area cm®/day 3,300 USEPA, July 2004 3,300 USEPA, July 2004 BW.x AT '
AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA, July 2004 0.1 USEPA, July 2004 U.S. EPA, December 1989
ABS |Dermal Absorption Factor (Solid) uniless chemical -specific JUSEPA, July 2004 chemical -specific JUSEPA, July 2004
EF  |Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C Av'era__g_iig_ Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003

Daily Intake Calculations _
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)

Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - CTE = 2.77E-09
Noncancer Ingestion Intake - CTE = 1.68E-06

Cancer Ingestion Intake - RME = 5.54E-09
Noncancer Ingestion Intake - RME = 3.37E-06.

Cancer Dermal Intake - CTE = 5.54E-09
Noncancer Dermal Intake - CTE = 3.37E-06

Cancer Demmal Intake - RME = 1.66E-08
Noncancer Dermal intake - RME = 1.01E-05

Table 4-1 7-1 8-1Site 21 Surface Soil CW RME Table4.1




: TABLE 7.1 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS |

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site
Recaptor Population: Construction Worker
Receptor Age: Aduit
Exposure Chemical Medium Medium - Route Intake ' Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC {Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
o Concem Value Units Value ' Units (Subchronic* . Units :
' if available)
-|ingestion BAP EQUIVALENT (FULL DLy  5.06E+01 ~ mgkg 5.06E+01 1.7E-04 mg/kg-day - mg/kg-day NA NA
AROCLOR 1260 7.20E-01 mg/kg 7.20E-01 2.4E-06 " mg/kg-day 20E-05 | ..mgkg-day NA NA 1.2E-01
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 1.1E-10 mg/kg-day 1.0E-09 mgkg-day NA NA 1.1E-01
ALUMINUM | 295404 mg/kg 2.95E+04 9.9E-02 mg/kg-day 2.0E+00 mg/kg-day NA NA 5.0E-02
ANTIMONY 5.22E400 mg/kg 5.22E+00 © 1.8E-05 mg/kg-day 4.0E-04 mg/kg-day NA NA 4.4E-02
ARSENIC 4.84E+01 mg/kg 484E+01 |  1.6E-04 mg/kg-day 5.0E-03 . mg/kg-day NA NA 3.3E-02
BARIUM 2.34E+02 ma/kg 2.34E+02 7.9E-04 mg/kg-day 2.0E-01 mg/kg-day NA NA 3.9E-03
CADMIUM 1.30E+01 © mg/kg 1.30E+01 4.4E-05 mg/kg-day 1.0E-03 ‘mgkgday |~ NA NA 4.4E-02
.|cHROMIUM _ 1.63E+402 mg/kg 1.63E+02 5.5E-04 mg/kg-day 2.0E-02 mg/kg-day NA NA 2.7E-02
' ' COBALT 1.77E+01 mg/kg 1.77E+01 6.0E-05 mg/kg-day - 3.0E-04 * mg/kg-day NA NA 2.0E-01
: COPPER 8.35E+02 - mgkg - 8.35E+02 2.8E-03 mg/kg-day 4.0E-02 mg/kg-day NA NA 7.0E-02
. }IRON 6.95E+04 mg/kg 6.95E+04 2.3E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 3.3E-01
MANGANESE 2.42E+03 . mg/kg 242E+03 | . B8.1E-03 mg/kg-day 47E-02° mg/kg-day ) NA NA 1.7E-01
MERCURY 8.98E+00 mg/kg 8.98E+00 3.0E-05 mgkgday | 3.0E-03 mg/kg-day NA NA 1.0E-02
VANADIUM 2.57E+01 mg/kg - 2.57E+01 8.7E-05 mg/kg-day 9.0E-03 mg/kg-day NA NA 9.6E-03
_ (total) ' ) : 1.E+00
Demal BAP EQUIVALENT (FULL DLy 5.06E+01 mg/kg 5.06E+01 6.6E-05 " mg/kg-day mg/kg-day NA . NA :
' AROCLOR 1260 720E-01 " mgkg - 7.20E-01 1.0E06 | mgkgday 2.0E-05 mg/kg-day NA NA 5.1E-02
‘ TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 1.0E-11 mg/kg-day 1.0E-09 mg/kg-day NA NA 1.0E-02
_ ALUMINUM | 2.95E4+04 - mg/kg 2.95E+04 mg/kg-day 2.0E+00 mg/kg-day NA - NA
| . . ANTIMONY ’ 5.22E+00 mg/kg 5.22E+00 mg/kg-day | . 4.0E-04 mg/kg-day NA NA
! ' ARSENIC , 4.84E+01 mg/kg 4.84E+01 1.5E-05 mg/kg-day 5.0E-03 mg/kg-day NA NA 29E-03
BARIUM 2.34E+02 mgkg | T234E+02 . mg/kg-day 20E-01 mg/kg-day NA NA
} : CADMIUM 1.30E+01 mg/kg 1.30E+01 1.3E-07 mg/kg-day 2.5E-05 mg/kg-day NA NA 5.3E-03
\ : CHROMIUM 1.63E+02 mg/kg 1636402 | " mg/kg-day 50E04 | mgkgday NA NA :
‘ ’ COBALT 1.77E401 mg/kg 1.77E+01 ' mg/kg-day 3.0E-04 mg/kg-day NA NA
COPPER 8.35E402 mg/kg | 8.35E+02 : mg/kg-day 40E02 mg/kg-day NA NA
1 IRON 6.95E+04 mg/kg 6.95E+04 ‘mgkg-day | 7.0E-01 mg/kg-day NA NA
! : *MANGANESE ' | 2.42E+03 mgkg - 2.42E+03 mg/kg-day 1.9E-03 mg/kg-day NA NA
' MERCURY 8.98E+00 - mg/kg 8.98E+00 mg/kg-day 3.0E03 " mg/kg-day NA~ NA
VANADIUM _ 2.57E+01 mg/kg 2.57E+D1 mg/kg-day 9.0E-03 mg/kg-day NA NA
(total) : 6.9E-02
_ Total Hazard Index Across All Exposure Routes/Pathways 1.E+00 -
! Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):
. 2 Subchronic values In italics. o Dioxins/furans - 0.03 Arsenic - 0.03 Cadmium - 0.001 Aroclor 1260 - 0.14

: . PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-1 7-1 8-1Site 21 Surface Soil CW RME Table7.1 _ - ' 2/1/2011 1:58 PM




TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME) -
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
. SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Teneframe: Future
Medium: Soil
Exposure Medium: Surface Soll
Exposure Point: Entire Site
Receptor Population: C jon Worker
Receptor Age: Adult
Exposure Chenmcal Medium Medium Route Route EPC Selscted Intake Intake Canicer Siope Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC . for Risk {Cancer) (Cancer) Factor Fastor Units Risk
Concem Value Units Vaiue Units Calculation (1) Units
fingestion BAP EQUIVALENT (FULLDLS|  5.06E+01 mg/kg 5.06E+01 my/kg - M 2.BE-07 my/ig-day 7.36+00 (mg/kg-cay) " 2.0E-06
AROCLOR 1260 720E-01 mg/g 720E-01 mo/kg M 4.0E-09 mg/kg-day 20E+00 (mg/kg-cay)" 8.06-09
[TCDD TEQs (FULL Dis) 3.35E-05 mg/g 3.35E-05 mo/kg. M 1.9E-13 mg/kg-day 1.5E+05 (mg/g-day}” 2.8E-08
[ALUNENUM 2.95E404 mp/g 2.95E+04 my/kg M 1.6E-04 mo/kg-day {mgAg-day)”’
ANTIMONY 5.22E+00 kg 5.22F+00 mykg ™ 29608 mg/kg-day (mg/ig-day)”’
ARSENIC . 4.84E401 mg/kg 4.84E+01 mokg - M 2.7E07 mg/ig-day 1.5E+00" (mghg-cay)” 4.0E-07
BARIUM : 2.34E+02 mg/xg 2.34E+02 mo/kg M 1.3E-06 mg/kg-day . (mg/kg-cay)™
CADMIUM 1.30E401 mp/g 1.30E+01 mg/kg M 7.26-08 mg/kg-day (mo/kg-day)”
CHROMUM 1.63E+0R mg/kg 1.63E402 my/kg M 8.0E-07 mghgday |- {mg/kg-day)”
COBALT 1.77€+01 © mghg 1.77E401 mgg M 9.85-08 mo/g-day (mg/g-day)”
COPPER : 8.35E402 .mg/g 8.35E+02 my/kg M 4.6E-06 mg/ig-day ) (mg/kg-day)”
IRON 6.95E+04 my/kg 6.95E+04 mgfkg M 3BE-04 mg/kg-day ' ’ (mg/eg-day)”
MANGANESE . 2.42E403 mokg 2.42E403 m/kg M 135405 mo/g-day (mog-day)” .
MERCURY 8.98E+00 mg/xg 8.98E+00 my/g M 5.0E-08 m/kg-day (mg/kg-day)”
VANADIUM 2.57E+01 © mgikg 2.57E+401 mg/kg "M 1.4E07 mo/kg-day (mg/kg-day)”
(total) . - 2.48E-08
Dermal BAP EQUIVALENT (FULL DLs|  5.06E+01 mg/kg 5.06E+01 me/kg M 1.1E07 mo/ag-day 7.3E400 - (mg/kg-day)” A0E-07
AROCLOR 1260 7.20E-01 mg/kg 7.206-01 my/kg M 1.76-09 mykg-day 2.0E+00 (mg/kg-day)™ A.3E-09
[TCOD TEQs (FULL DLs) 3.35E-05 mphg 2.35E-05 mghg ™M 1.7E-14 mo/g-day " 1.5E+05 (mo/kg-day)” 25609 -
ALUMINUM 2.95€404 mo/g 2 95E404 mgy/kg ™M T mg/kg-day (mg/g-day)”
ANTIMONY 5.22E400 “ mg/g 5.22E400 mgg M mo/kg-day {mg/g-day)* .
ARSENIC - 4.84E401 mg/kg 4.84E+01 mey/kg M 24608 mg/kg-day 1.56400 {mg/kg-day)” 26E-08
BARIUM 2. UEHR mokg 2.34E402 myg M mgfig-day . {mg/kg-day)”
CADMIUM 1.30E+01 ma/kg 1.30E+401 mpHp Y] 22£-10 mg/kg-day (mg/eg-day)”
CHROMIUM 1.63E402 mykg 1.63E402 my/kg M mghg-day (mg/kg-day)”
COBALT 1.77E401 mo/kg 1.77E+01 ma/kg ™M my/kg-day (mg/kg-day)”
COPPER B.I5E+02 mp/kg 8.35E+2 mgyg M mg/g-day (mg/xg-day)”
limon 6.95E404 mohg 6.95E+04 mog M mg/g-day (mpg-oay)™
MANGANESE 2.42E+03 mghg 242E403 myg M mg/g-day (mg/kg-day)*
MERCURY £.98E+00 makg 8.98E+00 mgikg M mg/kg-day (mg/kg-day)”’
VANADIUM 2.57E401 ma/kg 2.57E+01 my/kg M mo/kg-day (mg/g-cay)”
(totaf) i 8AET7
: - i _ ; Total Risk A All Exp R Y 33E08
(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected tor risk calculation. al Abso ion fri il PA, Jul o o -
Dioxins/furans - 0.03 Arsenic - 0.03 ’ Aroclor 1260 - 0.14

.PAHs - 0.13 - Other Metals and Volatiles - not evaluated for dermal contact with soll.

Table 4-1 7-1 8-1Site 21 Surface Soil CW RME Table8.1 ‘ | . ' 2/1/2011 1:55 PM




Scenario Timeframe: Future

Medium: Soil

BExposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

- TABLE 4.1a

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

days

Daily intake Calculations .
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Demmnal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 5.54E-09
Noncancer Ingestion Intake - RME = 3.37E-06

Cancer Demal Intake - RME = 1.66E-08
Noncancer Dermmal Intake - RME = 1.01E-05

Table 4-1a 7-1a 8-1a Site 21 Surface Soil CW CTE Table4.1a

Canéer Ingestion Intake - CTE = 2.77E-09
Noncancer Ingestion Intake - CTE = 1.68E-06

Cancer Dennal Intake - CTE = 5.54E-09_
Noncancer Demnal Intake - CTE = 3.37E-06

Exposure [Parameted Parameter Definition Units RME RME CTE . CTE intake Equation/
Route Code C ' Value Rationale/ Value Rationale/ Model Name
: Reference Reference
Ingestion Csoil {Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 2002 *  |Ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 330 "|USEPA, December 2002 165 .|Professional Judgment Csoil x IR x Fi x EF x ED x CF
Fi  |Fraction Ingested unitiess 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT

EF |Exposure Frequency days/year 30 - IEPA, April 2004 30 IEPA, April 2004 U.S. EPA, December 1989
ED |Exposure Duration . years 1 _ Professional Judgement 1 Professional Judgement :
CF  {Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N |Averaging Time (Non-Cancer) days 42 USEPA, December 1989 42 USEPA, December 1989

Dermal Csoil [Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean "|USEPA, December 2002  |Demmnal Intake (mg/kg/day) =
' CF |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 soil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cmzlday 3,300 USEPA, July 2004 3,300 USEPA, July 2004 BW x AT
AF__ |Soil to Skin Adherence Factor mg/cm” .03 USEPA, July 2004 _0.1 USEPA, July 2004 |U.5. EPA, December 1989
ABS |Demat Absorption Factor (Solid) unitless chemical -specific JUSEPA, July 2004 chemical -specific {USEPA, July 2004
EF Exposure Frequency ' days/year 30 IEPA, April 2004 30 IEPA, April 2004
ED |Exposure Duration’ years 1 Professional Judgement 1 Professional Judgement

BW  |Body Weight _kg 70. USEPA, May 1993 70 USEPA, May 1993

AT-C }Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003




Scenario Timeframe: Future

{Medium: Soil

Exposure Medium: Surface Soil
Exposure Point: Entire Site

Receptor Age: Adult

Receptor Population: Construction Worker

TABLE 7.1a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

! Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
2 Subchronic values in italics.

Table 4-1a 7-1a 8-1a Site 21 Surface Soil CW CTE Table7.1a

Dermal Absomtion Fraction from Soil(ABS) (USEPA, July 2004):
Dioxinsfturans - 0.03

PAHs - 0.13

- Arsenic - 0.03

Cadmium - 0.001

Exposure Chemical Medium Medium Route Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration- Quotient
Concem Value Units Value Units {Subchronic® Units '
if available)
|ingestion BAP EQUIVALENT (FULL DL§ 3.57E+00 mg/kg 3.57E+00 ~ 6.0E-06 mg/kg-day mg/kg-day ~NA NA
AROCLOR 1260 1.54E-01 mgkg "1.54E-01 26E07 . mg/kg-day 20E-05 . mg/kg-day NA NA 1.3E-02
TCDD TEQs (FULL DLs) 3.35E-05 mglkg 3.35E-05 5.6E-11 mg/kg-day 1.0E-09 ~ mg/kg-day - NA NA 5.6E-02
ALUMINUM 7.62E403 mg/kg 7.62E+03, -1.3E-02 mg/kg-day 2.0E+00 mg/kg-day NA NA 6.4E-03
_|ANTIMONY 1.06E+00 mg/kg *1.06E+00 1.8E-06 mg/kg-day 4.0E-04 mg/kg-day - NA NA 4.5E-03
ARSENIC 1.25E+01 mg/kg 1.25E401 21E05 mg/kg-day 5.0E-03 mglkg—day NA NA 42E-03
BARIUM 7.64E+01 mg/kg 7.64E+401 1.3E-04 mg/kg-day 20801 .| | mgkg-day NA NA B.4E-04
CADMIUM 2.30E+00 mg/kg ' 2.30E+00 3.9E-06 mg/kg-day 1.0E-03 " mg/kg-day NA NA . 39E-03
CHROMIUM 2.03E+01 mg/kg 2.03E401 3.4E-05 mg/kg-day 2.0E-02 mg/kg-day NA NA 1.7E03
COBALT 6.59E+00 mg/kg 6.59E+00 1.1E05 mg/kg-day 3.0E-04 mg/kg-day NA NA 3.7E-02
COPPER 9.36E+01 mg/kg 9.36E+01 1.6E-04 mg/kg-day 4.0E-02 mg/kg-day NA NA © 3.9E-03
IRON 2.68E+04 mg/kg 2.68E+04 45E-02 mg/kg-day 7.0E-01 mg/kg-day NA NA 6.4E-02
MANGANESE 5.89E+02 - mgkg 5.89E+02 9.9E-04 mg/kg-day 4.7E-02 mg/kg-day NA NA 2.1E-02
MERCURY 5.66E-01 mghg 5.68E-01 9.6E-07 mg/kg-day 3.0E-03 mg/kg-day NA NA 32E04
VANADIUM 1.67E401 mgkg 1.67E+01 2.8E-05 mg/kg-day 9.0£-03 mg/kg-day NA NA 3.4E-03
(total) ' . 02
Dermal BAP EQUIVALENT (FULL DLy 3.57E+00 mg/kg 3.57E+00 1.6E-06 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 7.3E-08 mg/kg-day 20E-05 mghkg-day- NA NA 3.6E-03
TCDD TEQs (FULL DLs) 3.35E-05 mg/g .. 3.35E-05 3.4E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 3.4E-03
ALUMINUM 7.62E+03 mgkg 7.62E+03 mg/kg-day 2.0E+00 mg/kg-day NA " NA
ANTIMONY 1.06E+00 mgkg - | 1.06E+00 mg/kg-day . 4.0E-04 mgkg-day NA NA
ARSENIC 1.25E+01 mg/kg 1.25E401 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day NA NA 2.56-04
BARIUM 7.64E+01 mg/kg 7.64E401 mg/kg-day - 2.0E-01 mg/kg-day NA NA
CADMIUM 2.30E+00 mg/kg 2.30E4+00 - 7.7E-09 mg/kg-day 2.5E-05 mgkg-day NA NA 3.1E-04
CHROMIUM " 2.03E401 mg/kg 2.03E+01 mg/kg-day 5.0E-04 mg/kg-day NA NA
COBALT 6.59E+00 mg/kg 6.59E+00 mg/kg-day 3.0E-04 mg/kg-day NA NA
|COPPER 9.36E+01 mg/kg - 9.36E401 mg/kg-day 4.0E-02 mg/kg-day NA NA
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg-day 7.0E-01 mg/kg-day NA NA
MANGANESE 5.89E+02 mglkg 5.89E+02 mg/kg-day 1.9E-03 mgkg-day |. NA NA
MERCURY . 5.68E-01 mgkg 5.68E-01 mg/kg-day 3.0E-03 - mg/kg-day NA “ NA
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/kg-day 9.0E-03 mg/kg-day NA NA
(total) . . . ' 7.6E-03
Total Hazard Index Across All Exposure Routes/Pathways 0.2

Aroclor 1260 - 0.14
Other Metals and Volat_iles - not gvaluated for demmnal contact with soil.

2/1/2011 2:03 PM



TABLE 8.1a- CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
: SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: _Soll
Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Construction Worker
Receptor Age: Aduilt
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units :
Ingestion BAP EQUIVALENT (FULL D! 3.57E+00 mglkg 3.57E+00 mg/kg M " 9.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)" 7.2E-08
AROCLOR 1260 1.54E-01 mo/kg 1.54E-01 mg/kg M 4.3E-10 mg/kg-day 2.0E+00 (mg/kg-day)” . 85E-10
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M  9.3E-14 mg/kg-day 1.5E+05 - (mg/kg-day)” 1.4E-08
ALUMINUM 7.62E403 mg/kg 7.62E+03 mg/kg M 2.1E-05 mg/kg-day - (mg/kg-day)” :
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg M 2.9E-09 mg/kg-day (mg/kg-day)’
ARSENIC 1.25E+01 mg/kg 1.25E+01 mg/kg M 3.4E-08 mg/kg-day. 1.5E+00 (mg/kg-day)” 5.2E-08
BARIUM 7.64E401 mg/kg 7.64E401 mg/kg M - 2.1E07 mg/kg-day (mg/kg-day)”’
CADMIUM 2.30E+00 mg/kg 2.30E+00 mg/kg M 6.4E-09 mg/kg-day (mg/kg-day)™
CHROMIUM 2.03E+01 mo/kg 2.03E401 mg/kg M 5.6E-08 mg/kg-day {mg/kg-day)”
COBALT 6.59E+00 mg/kg 6.59E+00 " mgfkg M 1.8E-08 mg/kg-day . (mgfkg-day)”
COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg M 2.6E-07 mg/kg-day (mg/kg-day)”
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M 7.4E-05 mg/kg-day (mg/kg-day)”
MANGANESE 5.89E+02 mgkg 5.89E+02 mg/kg M 1.6E-06 mg/kg-day (mg/kg-day)”
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M 1.6E-09 mg/kg-day (mg/kg-day)™
VANADIUM 1,67E+01 ma/kg 1.67E+01 mg/kg M 4.6E-08 mg/kg-day (mg/kg-day)”
(total) - ' _ ' . 1.39E-07
* {Dermal BAP EQUIVALENT (FULL DLs]  3.57E+00 mg/kg 3.57E+00 mg/kg M - 2.6E-09 mg/kg-day 7.3E+00 (mg/kg-day)” 1.9E-08
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 1.2E-10 mg/kg-day 2.0E+00 (ng/kg-day)™ 2.4E-10
- |TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 5.6E-15 ° mg/kg-day 1.5E405 (mg/kg-day)™ 8.3E-10
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mg/kg M mg/kg-day (mg/kg-day)"
ANTIMONY 1.06E400 mg/kg "1.06E+00 mg/kg M mg/kg-day . (mg/kg-day)”
ARSENIC 1.25E+01 mg/kg 1.25E+01 mg/kg M 2.1E-09 mg/kg-day 1.5E+00 (mg/kg-day)” 3.1E-09
BARIUM 7.64E+01 mg/kg 7.64E+01 mg/kg M - mg/kg-day (mg/kg-day)™
CADMIUM " 2.30E+00  mg/kg 2.30E+00 mg/kg M 1.3E-11 mg/kg-day {mg/kg-day)”
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mg/kg M mg/kg-day (mg’kg-day)™
COBALT 6.59E+00 mp/kg 6.59E+00 mg/kg M mg/kg-day (mg/kg-day)™!
COPPER 9.36E+01 mghg - 9.36E+01 mg/kg M mg/kg-day " (mg/kg-day)”
IRON 2.68E+04 mg/kg _2.6BE+D4 mg/kg M mg/kg-day (mg/kg-day)™
MANGANESE 5.89E+02 mg/kg ' 5.89E+02 mg/kg M mg/kg-day (mg/kg-day)”
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M mg/kg-day (mg/kg-day)”
VANADIUM 1.67E+01 mg/kg 1.67E+01 mo/kg M mg/kg-day {mg/kg-day)”
{total) : ' 2.3E-08
Total Risk Across All Exposure Routes/Pathways 1.6E-07

Dermal Absorption Fraction from_Soil(ABS) (USEPA, July 2004): | '
" Dioxinsfurans - 0.03 . Arsenic - 0.03 Aroclor 1260 - 0.14
PAHs - 0.13 .Other Metals and Volatiles - not evaluated for dermal contact with soil.

(1) Specify Medium-Specific (M) or Route-Specific -(R) EPC selected for risk calculation.

Table 4-1a 7-1a 8-1a Site 21 Surface Soil CW CTE Table8.1a 2/1/2011 2:04 PM




- TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

Medium: Surface Soll

Expasure Medium: Air

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

Exposure noute{ Parameter Parameter Definition * Units RME - RME cr : cT Intake Equation/
Code Value Rationale/ ~ Value Rationale/ S Model Name
' Reference " Reference '
Inhalation CcS Chemical concentration in soil mg/kg 95% UCL or Max JUSEPA, May 1933 95% UCL or Max |USEPA, May 1983 Intake (mg/kg/day) =
: VF  |Volatilization factor - Chemical Specific - mkg 1) USEPA, December 2002 (1) USEPA, December 2002
PEF Particulate emission factor . ' m’/kg " 1.27E+06 USEPA, December 2002 1.27E+06 USEPA, December 2002 CS x [_1- + ] x E'I' x EF x ED
ET  |Exposure Time - hours/day 8 USEPA, December 2002 4 - |USEPA, December 2002 VF  PEF
EF  |Exposure Frequency days/lyear . 30 . (IEPA, April 2004 30 IEPA, April 2004 - AT x 24
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement -
AT-C  |Averaging Time (Cancer) : days 25550 - |[USEPA, December 1989 25550 USEPA, December 1989
AT-N  |Averaging Time (Non-Cancer) days ) 42 |EPA, Janaury 2003 42 |EPA, Janaury 2003

Notes: ’
(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

- Daily Intake Calculations _
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 3.91E-04 Cancer inhalation Intake(CTE) = 1.96E-04
Noncancer Inhalation Intake(RME) = 2.38E-01 Noncancer Inhalation Intake(CTE) = 1.19E-01

Cancer risk from ingeéstion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-2 7-2 8-2 Site 21 Surface Soit Inhalation CW RME Table4.2 . 2/11/2011 2:(55 PM




CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future
Medium: Subsurfce Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Construction Worker

|Receptor Age: Adult

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

VF

Q/C x (3.14 x DA x T)"? x 10”* m%/cm®

DA

2xpbxDA

[(@a’® x Di x H + ew'® x Dw)/n?)]

pbx Kd + 6w + 8a xH

Csat = S/pb x (Kd x pb +8w + H x 6a)

INPUT PARAMTERS
Parameter Value - |Definition
QC=: 97.78 Inverse of mean conc. at center of source (g/mz-s per kg/m®).
=: 7.6E+08 Exposure interval (seconds). . E
pb=: 15 Dry soit bulk density (g/cm®).
ps=: 265 sail particle density (g/cm?®).
n= 0.434 Total soil porosity (Lyoe/lscd)-
ow=": 0.15 Water-filled soil porosity {Looe/Lsot)-
fa=: 0.284 Air-filled soil porosity (Lgi/Lson)-
Di=: Chemical specific | Diffusivity in air (cm?/sec).
H'=: Chemical specific |Dimensloniess Henry's Law Constant.
Dw=: Chemical specific | Diffusivity in water (cm?/sec).
DA=: Chemical specific |[Apparent diffusivity (cm*/sec).
Kd=: Chemical specific |Soil-water partition coefficient (cm?g). )
Koc =: Chemical specific |Soil organic carbon partition coefficient (cm’/g).
foc=: 0.006 Fraction organic carbon in soil (g/g).
Fp=: 1 dispersion correction factor
V= 0.5 _|Fraction of vegatative cover (unitiess)
Um =; 3.44. Mean annual wind speed (m/s) . :
Ut=: 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2921 Emorin Calcs? No=0, Yes > 0 0
F(x) = 0.0086 Function dependent on Um/Ut 0.0085
PEF =" 1.36E+09 Particulate emission factor (m3/l<g) 8.1E+10
. Chemical Properties Intermediate Calculations Results
Chemical Cs Volatile Kc:c Ei [:w ] H' K:I ] Ea \’IF : Csat CaVv CaP CaTot |-
(m (cm’/g) | (cm‘/sec)|(cm/sec)] (m cm’/ cm/sec)| (m/k m mg/m 'm '
— g_kg_) ) _(mgn) (em*/g) |( )| (m’ka) | (mgkg) | (mg/m’) | (mg/m?) | (mg/m?)
naphthalene | 0.52 Y 2.00E+03| 5.90E-02 | 7.50E-06 | 3.10E+01 | 1.98E-02 | 1.20E+01 | 5.15E-06 | 7.00E+04 | 3.75E+02 | 7.42E-06 | 3.82E-10 7.42E-06
tetrachloroethylene Y |1.55E+02]| 7.20E-02 | 8.20E-06 | 2.00E+02] 7.54E-01 | 9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02 ] 0.00E+00 | 0.00E+00 | 0.00E+00




TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL-
' SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point Entire Site
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure Chemical .Medium Medium Route - " Route ’ EPC - ) Intake Intake Reference " Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) { Concentration | Concentration Quoatient
Concem _ Value Units Value * Units for Hazard Units (Subchronic Units
' Calculation’ if available) -
Inhalation NAPHTHALENE (partic.) " 5.20E-01 mg/kg 4.1E-07 mg/m* R 9.7E-08 . - mg/m” 3.0E-03 mg/m® 3.E-05
ALUMINUM | 29sE+04 |  mgkg 2.3E-02 mg/m’ R 5.5E-03 mg/m® 5.0E-03 mg/m® 1.E+00
ARSENIC 4.84E+01 mgkg - 3.8E-05 mg/m* R 8.1E-06 mg/m® 1.5E-05 mg/m® 6.E-01
_ |BARIUM 2.34E+02 mg/kg 1.8E-04 . mg/m* R 4.4E-05 mg/m® 5.0E-03 mg/m® 9.E-03
CADMIUM 1.30E+01 mg/kg . 1.0E-05 mg/m® R 2.4E-06 "~ mg/m® 1.0E-05 mg/m® 2.E-01
CHROMIUM . 1.63E+02 mg/kg 1.3E-04 mg/m® R 3.1E-05 mg/m® 1.0E-04 mg/m® AE-01
COBALT 1.77E401 mg/kg 1.4E-05 mg/m® R 33E-06 mg/m® 6.0E-06 mg/m? 6.E-01
MANGANESE 2.42E+03 mg/kg 1.9E-03 mg/m® R 4.5E-04 mg/m® 5.0E-05 mg/m® 8.E400
MERGURY 8.98E+00 mg/kg 7.1E-06 mg/m’ R 1.7E-06 mg/m® ~ 3.0E05 mg/m® B.E02
NAPHTHALENE (vol.) 5.20E-01 mg/kg 7.4E-06 mg/m® R 1.8E-06 mg/m® 3.0E-03 mg/m® 8.E-04
(total) _ 12
' Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Total Hazard Index Across All Exposure Routes/Pathways 12

2 gubchronic values In italics.

Table 4-2 7-2 8-2 Site 21 Surface Soil Inhalation CW RME Table7.2

2/1/2011 2:20 PM -




8.2. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS |
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

|Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

BExposure Chermical Medium |  Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC "EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units " Risk
Concem value Units Value  Units Calculation (1) Units

Inhalation |ARSENIC 4.84E+01 mg/kg 3.8E-05 mg/m” "R 1.5E-08 . mg/m* 4.3E400 (mo/m " 6.4E-08
CADMIUM 1.30E401 mg/kg 1.0E-05 mg/m” R 4.0E-09 mg/m® © 1.8E+00 (mg/m*" 7.2E-09
CHROMIUM : 1.63E+02 mg/kg 1.3E-04 mg/m® R 5.0E-08 mg/m® 1.2E+01 (mg/m%* 6.0E-07

COBALT 1.77E+01 mg/kg 1.4E-05 mg/m? R 5.5E-09 mg/m® 9.0E+00 (mg/m%"* 4.9E-08

(total) . . | 7.2E-07

Total Risk Across All Exposure Routes/Pathways 7.E-07

Table 4-2 7-2 8-2 Site 21 Surface Soil Inhalation CW RME Table8.2 - ' . _ 2/1/2011 2:29 PM




TABLE 4.2a

.~ VALUES US_ED' FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL

Scenario Timeframe: Future
Medium; Surface Soil
Exposure Medium: Air

|Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Routa’ Parameter Parameter Definition Units RME RME cT cT Intake Equation/
' Code ‘Value Rationale/ Value Rationale/ Model Name
_ ' Reference ' Reference
Inhalation CS  |Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1993 95% UCL or Max |USEPA, May 1993 Intake (mg/kg/day) =
VF  |Volatilization factor - Chemical Specific m¥kg 1)) USEPA, December 2002 1) USEPA, December 2002
PEF _ |Particulate emission factor mkg 1276406 |USEPA, December 2002 - | - 1.27E+06 _ |USEPA, December 2002 | o5 x [_1_ 4t ] « ET x EF x ED
ET - |Exposure Time hours/day 8 USEPA, December 2002 4 USEPA, December 2002 VF  PEF '
EF Exposure Frequency days/year . 30 IEPA, April 2004 30 IEPA, April 2004 AT x 24
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1988 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 " hEPA, Janaury 2003
Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

Dally Intake Calculations ,
Inhalation Intake = (ET x EF x ED x (1/PEF)}+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 3.91E-04
Noncancer Inhalation Intake(RME) = 2.38E-01

Cancer Inhalation Intake(CTE) = 1.96E-04
Noncancer {nhalation Intake(CTE) = 1.19E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-2a 7-2a 8-2a Site 21 Surface Soil Inh

alation CW CTE Table4.2a

2/1/2011 2:31 PM




CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future
Medium: Subsurice Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Construction Worker

Fleceptof Age: Aduft

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair= Cs x (1/PEF + 1/VF)

VF=

DA =

Q/C x (3.14 x DA x T)'? x 10™* m*/cm®

2 xpb x DA

[(8a'®? x Di x H + 6w'®® x Dw)/n?)]

pbxKd+6w+BaxH

Csat = S/pb x (Kd x pb +6w + H x 8a)

INPUT PARAMTERS

9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02

Parameter Value Definition .
Q/C=: 97.78 Inverse of mean conc. at center of source (g/m*-s per kg/m").
T=: 7.6E+08 Exposure interval (seconds).
pb=: 15 Dry soil bulk density (g/cm?).
ps=: 2.65 soil particle density (g/cm®).
n=: 0.434 Total soil porosity (Lpore/l-coa)-
ow =: 0.1 Water-filled soil porosity (Lpore/Lsoa)-
6a=: 0.284 Air-filled soil porosity (Lai/1ec)-
Di=: Chemical specific | Diffusivity in air (cm?/sec).
H=: Chemical specific |Dimensionless Henry's Law Constant.
Dw=: Chemical specific | Diffusivity in water (cmzlsec).
DA=: Chemical specific |Apparent diffusivity (cm%/sec).
Kd=: Chemical specific |Soil-water partition coefficient (cm%ag).
Koc =: Chemical specific |Sail organic carbon partition coefficient (cm¥g).
foc=: 0.006 Fraction organic carbon in soil (g/g).
Fo=: 1 dispersion correction tfactor
V= 05 Fraction of vegatative cover (unitiess)
Um = 3.44 Mean annual wind speed (m/s) : }
Ut= 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Errorin Calcs? No = 0,Yes>0 0]
F(x) =: 0.0086 Function dependent on Um/Ut 0.0085 :
PEF =: "1.36E+09 |Particulate emission factor (m*/kg) 8.1E+10
Chemical Properties . Intermediate Calculations Results __l
Chemical Cs Volatile | “Koc DI Dw S H Kd . Da VF Csat Cav CaP CaTot
(mg/kg) (cm%g) |(cm’/sec)|(cm’/sec)| (mgn) (cm’g) |(cm?/sec)| (m'/kg) | (mokg) | (mg/m®) | (mg/m®) | (mg/m?)
All Soil '
naphthalene [ 229E01 Y __ [ 2.00E+03] 5.90E-02 | 7.50E-06 | 3.10E+01 [ 1.98E-02 | 1.20E+01 | 5.15E-06 | 7.00E+04 | 3.75E+02] 3.27E-06 | 1.68E-10 ] 3.27E-06
tetrachloroethylene Y 1.55E+02| 7.20E-02 | 8.20E-06 | 2.00E+02 7.54E-01 0.00E+00] 0.00E+00

0.00E+00




Scenario Timetrame: Future
Medium: Surface Soil
BExposure Medium: Air
Exposure Point: Entire Site

Receptor Age: Adult

Receptor Population: Construction Worker

TABLE 7.2a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL

NAVAL STATION GREAT LAKES, ILLINOIS

SITE 21 - BUILDING 1517

' Specify Medium-Spacific (M) or Route-Spetific (R) EPC selected for hazard calculation. '

2 subchronic values in Hafics.

Table 4-2a 7-2a 8-2a Site 21.Surface Sail Inhalation CW CTE Table7.2a

Exposure Chemical Medium Medium Route _Route EPC Intake Intake Reference Reference Hazard

_ Route of Potential EPC EPC EPC EPC - Selected (Non-Cancer) {Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value " Units for Hazard Units (Subchronic* Units
: Calculation’ it available)

Inhalation NAPHTHALENE (particulate). |  2.29E-01 mg/kg 1.8E-07 mg/m* R 2.1E-08 mg/m” "3.0E-03 mg!ma.. 7.2E-06
ALUMINUM 7.62E+03 mg/kg - 6.0E-03 mg/m® R 7.1E-04 mg/m? 5.0E-03 mg/m® 1.4E-01
ARSENIC 1.25E+01 mg/kg 9.8E-06 mg/m’ R 1.2E-06 mg/m* 1.5E-05 mg/m® 7.8E-02°
BARIUM _ - 7.64E401 mg/kg 6.0E-05 mg/m’ R 7.2E-06 mg/m’ 5.0E-03 mg/m? 1.4E-03
CADMIUM 2.30E+00 mg/kg 1.8E-06 mg/m® R 2.2E07 mg/m® 1.0E-05 mg/m® 2.2E-02
CHROMIUM 2.03E+01 mg/kg 1.6E-05 mg/m® R 1.9E-06 mg/m® 1.0E-04 mg/m? 1.9E-02

COBALT 6.59E+00 mg/kg 5.2E-06 mgm® R 6.2E-07 mg/m® 6.0E-06 mg/m® 1.0E-01
MANGANESE 5.80E+02 mg/kg 4.6E-04 mg/m® R 5.5E-05 mg/m* 5.0E-05 mg/m?® 1.1E+00
MERCURY 5.68E-01 mg/kg 4,5E-07 mg/m® - R _ 5.3E-08 mg/m® 3.0E-05 mg/m® 1.8E-03
NAPHTHALENE (vol.) 2.29E-01 _mg/kg 3.3E-06 mg/m® R 3.9E-07 mg/m® 3.0E-03 mg/m® 1.3E-04

(total) i : 1.47

Total Hazard Index Across All Exposure Routes/Pathways 1

2/1/2011 2:34 PM




8.2a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL

.SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Medium Route Roste | EPC Selected intake Intake -

Table 4-2a 7-2a B-2a Site 21 Surface Soil inhalation CW CTE Table8.2a '

Total Risk Across All Exposure Routes/Pathways

Exposure Chemical Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC - for Risk (Cancer) (Cancer) Risk Risk Units Risk
. Concem Value Units Value Units Calculation (1) Units

Inhalation  JARSENIC 1.25E+01 mgkg 9.8E-06 mg/m*” R 1.9E-09 mg/m™ 4.3E+00 (mg/m<) 8.3E-00

CADMIUM 2.30E+00 mgkg - 1.8E-06 mg/m* R 3.5E-10 - mg/m* 1.8E+00 (mg/m¥)” 6.4E-10
CHROMIUM 2.03E+01 mg/kg 1.6E-05 mg/m® R _ 31E-09 mg/m® 1.2E+01 (mgy/m?)* 3.7E-08

COBALT 6.59E+00 | mgkg 5.2E-06 mg/m? R 1.0E-09 mg/m® 9.0E+00 (mg/m¥’* 9.1E-09

(total) 5.5E-08

6.E-08

2/1/2011 3:29 PM



TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL
' SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Sail
Exposure Medium: Subsurface Soit
Exposure Point: Entire Site
-|Receptor Population: Construction Worker
Receptor Age: Adult
Exposure krametel’ Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code ' Value . Rationale/ Value Rationale/ Model Name
. Reference Reference
Ingestion Csoil JChemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 1989 ingestion Intake (mg/kg/day) =
: IR Ingestion Rate of Soil __mg/day. 330 USEPA, December 2002 165 Professional Judgment soil x I8 x Fi x EF x ED x CF
- Fi Fraction Ingested unitless 1 USEPA, May 1993 1- USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004 U.S. EPA, December 1989
ED [Exposure Duration years 1 Professiona! Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW - |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C ]Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 USEPA, December 1989 42 USEPA, December 1989
Dermal Csoil |Chemical Concentration in Soil mo/kg 95% UCL or Max |[USEPA, December 2002 Mean USEPA, December 1989 Dermal lntake.(mglkg/day') =
CF Conversion Factor kglmg: 1.0E-06 JUSEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA  |Skin Surface Area cm’/day 3,300 - |USEPA, July 2004 3,300 °  [USEPA, July 2004 BWxAF
AF  [Soail to Skin Adherence Factor mg/cm® 03 USEPA, July 2004 0.1 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demmal Absorption Factor (Solid) unitless chemical -specific |USEPA, July 2004 chemical -specific JUSEPA, July 2004 '
EF Exposure Frequency . days/year 30 IEPA, April 2004 30 IEPA, April 2004
ED {Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW |Body Weight kg 70 . USEPA, May 1993 70 USEPA, May 1993
AT-C__ |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N . |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003
Daily Intake Calculations _
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermat Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)
Cancer Ingestion Intake - RME = 5.54E-09 Cancer Ingestion Intake - CTE = 2.77E-09
- Noncancer Ingestion intake - RME = 3.37E-06 Noncancer Ingestion Intake - CTE = 1.68E-06
’ Cancer Dermal Intake - RME = 1.66E-08 Cancer Dermal Intake - CTE = 5.54E-09

) ~ Noncancer Dermal Intake - RME = 1.01E-05
Table 4-3 7-3 8-3 Site 21 Subsurface Soil CW RME Table4.3

Noncancer Dermal Intake - CTE = 3.37E-06




o

Scenario Timeframe: Future
Medium: Soil

Exposure Point Entire Site

Recéptor Age: Adult

Exposure Medium: Subsurface Soil

Receptor Population: Construction Worker

TABLE 7.3 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517

' NAVAL STATION GREAT LAKES, ILLINOIS

! Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

2

Subchronic values in italics.

Table 4-3.7-3 8-3 Site 21 Subsurface Soil CW RME Table7.3

Demmal Absorpt)on Fraction from Soil(ABS) {USEPA, July 2004):

‘Dioxins/furans - 0.03

" PAHs -0.13

Arsenic - 0.03

Cadmium - 0.001
Other Metals and Volatiles - not evaluated for demmal contact with soil. -

Exposure Chemical Medium Medium Route Intake intake Reference | . Reference Reterence Reterence Hazard
" Route of Potential - EPC EPC EPC (Non-Cancer) (Non-Cancer) - Dose Dose Units Concentration } Concentration Quotient
Concem Value Units - Value Units (Subchronic® Units
if available)
Ingestion BAP EQUIVALENT (FULL DLs| . 3.84E+01 mg/kg 3.84E+01 "1.3E-04 mg/kg-day mg/kg-day NA NA
' NAPHTHALENE 4.60E+00 mg/kg 4.60E+00 1.5E-05 ~ mg/kg-day 2.0E-02 mg/kg-day NA ‘NA - 7.7E-04
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 1.5E-06 mg/kg-day 2.0E-05 - mg/kg-day NA NA 7.4E-02
|Tcob TEQS (FULL DLs) . 5.62E-06 mg/kg 5.62E-06 1.9E-11 mg/kg-day 1.0E-09 mg/kg-day NA NA 1.9E-02
ALUMINUM 2.43E+404 mg/kg -2.43E+04 . 8.2E-02 mg/kg-day 2.0E+00 mg/kg-day NA NA 4,1E-02
ARSENIC B8.50E+01 mg/kg 8.50E+01 2.9E-04 mg/kg-day 5.0E-03 mg/kg-day NA NA 5.7E-02
CADMIUM 9.62E+00 mg/kg 9.62E+00 3.2E-05 mg/kg-day 1.0E-03 mg/kg-day NA NA 3.2E-02
CHROMIUM 3.43E+01 mg/g 3.43E+01 1.2E-04 mg/kg-day 2.0E-02 mg/kg-day NA NA 5.8E-03
COBALT 2.38E+01 mg/kg ' 2.38E401 8.0E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 2.7E-01
IRON 6.58E+04 mg/kg 6.58E+04 2.2E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 3.2E-01
MANGANESE 1.69E+03 mgkg 1.69E+03 5.7E-03 mg/kg-day 4.7E-02 mg/kg-day NA . NA 1.2E-01
MERCURY 4.84E-01 mgkg 4.B4E-01 1.6E-06 mg/kg-day 3.0E-03 mg/kg-day NA NA 5.4E-04
VANADIUM 3.35E+01 mg/kg 3.35E+01 1.1E-04 mg/kg-day 9.0E-03 . mg/kg-day NA NA - 1.3E-02
' {total) ' - 9.E-01
Demal BAP EQUIVALENT (FULL DLS|  3.94E+01 mg/kg 3.94E4+01 5.2E-05 mg/kg-day - mg/kg-day NA NA :
NAPHTHALENE 4,B60E+00 mg/kg 4.60E+00 mg/kg-day 2.0E-02 mg/kg-day NA NA
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 6.2E-07 - mg/kg-day 2.0E-05 mg/kg-day NA . NA " 3.1E-02
TCOD TEQs (FULL DLs) 5.62E-08 mg/kg 5.62E-06 1.7E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 1.7E-03
ALUMINUM 2.43E+04 mg/kg 2.43E+04 - mg/kg-day 2.0E+00 mg/kg-day NA NA <
ARSENIC - 8.50E+01 “mg/kg 8.50E+01 2.6E-05 mg/kg-day 5.0E-03 mg/kg-day NA NA 5.2E-03
CADMIUM 8.62E4+00 mg/kg 9.62E+00 9.7E-08 mg/kg-day 2.5E-05 mg/kg-day NA NA 3.9E-03 . |
CHROMIUM 3.43E401 mg/kg 3.43E+01 mg/kg-day 5.0E-04 mg/kg-day NA NA
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg-day 3.0E-04 mg/kg-day NA NA
IRON 6.58E+04 mg/kg 6.58E+04 mg/kg-day - 7.0E-01 mg/kg-day NA NA
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg-day 1.9E-03 mg/kg-day NA NA
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg-day 3.0E-03 mg/kg-day NA NA
VANADIUM 3.35E401 mg’kg 3.35E+01 mg/kg-day 9.0E-03 mg/kg-day NA NA
' ~ {total) ' " 4.2E-02
Total Hazard Index Across All Exposure Routes/Pathways 9.9E-01

Aroclor 1260 - 0.14

2/1/2011 2:36 PM



o

Scenario Timeframe: Future
Medium: Soil

Exposure Point: Entire Site

Exposure Medium: Subsurface Soil

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 8.3 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL

' SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) {Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) : : Units :
Ingestion BAP EQUIVALENT (FULL DLs|  3.94E+01 mgkg 3.94E401 mg/kg M 2.2E-07 mg/kg-day 7.3E+00 - (mg/kg-day)" 1.6E-06
NAPHTHALENE 4.60E+00 mg/kg 4,60E+00 mg/kg M 2.5E-08 mg/kg-day S {mg/kg-day)” _
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 mg/kg M 2.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)” 4.9E-09
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 3.1E-14 mg/kg-day 1.5E+05 (mg/kg-day)” 4.7E-09
ALUMINUM 2.43E+04 mg/kg 2.43E104 mg/kg M 1.36-04 mg/kgday | {mg/kg-day)” '
ARSENIC 8.50E+01 ma/kg 8.50E+01 mg/kg M 4.7E07 - mg/kg-day 1.5E+00 (mg/kg-day)” 7.1E-07
CADMIUM 9.62E+00 ‘mg/kg 9.62E+00 mg/kg M 5.3E-08 mg/kg-day ' (mg/kg-day)" '
CHROMIUM 3.43E+01 mg/kg 3.43E+01 mg/kg M 1.9E-07 mg/kg-day (mg/kg-day)”
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg M 1.3E-07 mg/kg-day (mg/kg-day)”’
IRON 6.58E+04 mg/kg 6.58E+04 - mg/kg M 3.6E-04 mg/kg-day {mg/kg-day)”
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg M 9.4E-06 mg/kg-day {mg/kg-day)”
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg M 2.7E-09 mg/kg-day (mg/kg-day)”
VANADIUM 3.35E+01 mg/kg 3.35E+01 mg/kg M 1.8E-07 " mg/kg-day {mg/kg-day)”
{total) : ' ) _ 2.31E-06
Dermal BAP EQUIVALENT (FULL D 3.84E+01 mg/kg 3.94E+01 mg/kg M 8.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)” 6.2E-07
: NAPHTHALENE 4.60E+00 mg/kg 4.60E+00 mg/kg M - mg/kg-day _ (mg/xg-day)”
AROCLOR 1260 4.40E-01 mg'kg 4.40E-01 mg/kg - M 1.0E-09 mgy/kg-day 2.0E+00 {(mg/kg-day)’ 2.0E-09
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 “ mghg M 2.8E-15 mg/kg-day 1.5E+05 (mg/kg-day)™ 4.2E-10
ALUMINUM 2.43E+04 mg/kg 2.43E+04 mg/kg M mg/kg-day (mg/kg-day)”
ARSENIC 8.50E+01 mg/kg 8.50E+01 mo/kg M 4.2E-08 ma/kg-day 1.5E+00 (mg/kg-day)” 6.4E-08
CADMIUM 9.62E+00 ‘mg/kg 9.62E+00 ma/kg M 1.6E-10 mg/kg-day L (mg/kg-day)" '
CHROMIUM 3.43E+01 mg/kg 3.43E+01 mg/kg M mg/kg-day {mg/kg-day)’
COBALT 2.38E+01 mg/kg 2.38E+01 ‘mg/kg M mg/kg-day (mg/kg-day)”
|iroN 6.58E+04 mg/kg 6.58E+04 mg/kg M mg/kg-day (mg/kg-day)”
MANGANESE 1.69E+03 . mg'kg 1.69E+03 ma/kg M mg/kg-day (mg(kg-day)'1
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg M mg/kg-day (mg/kg-day)”
VANADIUM - 3.35E+01 mg/kg 3.35E+01 mg/kg M mg/kg-day {mg/kg-day)™
(totai) ' - 6.9E-07
Total Risk Across All Exposure Routes/Pathways

(1) Specily Medium-Speciﬁé (M) or Route-Spectfic (R) EPC selected for tisk calculation.

Table 4-3 7-3 8-3 Site 21 Subsurface Soil CW RME Table8.3

Dermal Absorption Fraction from Soll(ABS) (USEPA, July 2004):
Dioxins/furans - 0.03

PAHs - 0.13

Arsenic - 0.03

Aroclor 1260 - 0.14
OCther Metals and Volatiles - not evaluated for dermal contact with soil.

3.0E-06

2/1/2011 2:38 PM




VALUES USED FOR

TABLE 4.3a

DAILY INTAKE CALCULATIONS

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL
' " SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timetrame: Future
Medium: Soil )
Exposure Medium: Subsurface Soil
Exposure Point: Entire Site '
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure [Parameter Parameter Definition Units RME RME CTE CTE "Intake Equationv
Route ‘Code Value Rationale/ Value | Rationale/ Model Name
. Reference Reference : .
Ingestion -Csoil {Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 1989 Ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 330 USEPA, December 2002 165 Professional Judgment Csoll x IR x Fix EF x ED x CF
Fi  |Fraction Ingested " unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF  |Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004 U.S. EPA, December 1989
ED  |Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Gonversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N_|Averaging Time (Non-Cancer) days 42 USEPA, December 1989 42 USEPA, December 1989 _
Dermal Csoil _|Chemical Concentration in Soil _mg/kg 95% UCL or Max |USEPA, December 2002 . Mean USEPA, December 1989 |Dermal intake (mg/kg/day) =
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 " Csoll x CF x SA x AF x ABS x EF x ED
SA  |Skin Surface Area cm/day 3,300 USEPA, July 2004 3,300 USEPA, July 2004 ' BW x AT
AF  |Soil to Skin Adherence Factor mg/cm? 0.3 USEPA, July 2004 0.1 USEPA, July 2004 U.S. EPA, December 1989
ABS |Dermal Absorption Factor (Solid) unitless chemical -specific {USEPA, July 2004 chemical -specific JUSEPA, July 2004
EF |Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004
ED |Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW___[Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
- AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 . JIEPA, Janaury 2003

Daily Intake Calculations | _ _
Ingestion Intake = (IR x Fix EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - CTE = 2.77E-09
Noncancer Ingestion Intake - CTE = 1.68E-06

Cancer Ingestion Intake - RME = -5.54E-09
Noncancer Ingestion Intake - RME = 3.37E-06

Cancer Dermal Intake - CTE = 5.54E-09
Noncancer Demnal Intake - CTE = 3.37E-06

Cancer Dermal Intake - RME = 1.66E-08
Noncancer Dermal Intake - RME = 1.01E-05

Table 4-3a 7-3a 8-3a Site 21 Subsurface Soil CW CTE-Table4.3a



Scenario Timeframe: Future
Medium: Soil

Exposure Point: Entire Site

Receptor Age: Adult

Exposure Medium: Subsurface Soil

Receptor Population: Construction Worker

_ TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

! -Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

2

Subchronic values in falics.

Table 4-3a 7-3a 8-3a Site 21 Subsurface Soil CW CTE Table7.3a

Dermal Absorption Fraction from Soil{ABS) (USEPA, July 2004):

Dioxins/furans - 0.03

PAHs - 0.13

~ Arsenic - 0.03

Cadmium - 0.001
Other Metals and Volatiles - not evaluated for dermal contact with soil.

Exposure Chemical Medium Medium Route Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) {Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
" Concem Value Units Value Units (Subchronic® Units
if available)
Ingestion BAP EQUIVALENT (FULL DLs] 2.32E+00 mg'kg 2.32E+00 3.9E-06 mg/kg-day mg/kg-day NA NA
NAPHTHALENE 4.33E-01 mg/kg 4.33E-01 7.3E-07 -mg/kg-day 2.0E-02 mg/kg-day NA NA 3.6E-05
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 5.9E-03
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 9.5E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 9.5E-03
ALUMINUM 9.34E+03 mg/kg 9.34E403 1.6E-02 mg/kg-day 20E+00 | mgkgday NA NA 7.9E-03
ARSENIC 1.21E+01 mg/kg 1.21E+01 2.0E-05 mg/kg-day 50603 -| mglkg-day NA NA 4,1E-03
CADMIUM 1.24E+00 mg/kg 1.24E+00 2.1E-08 mg/kg-day 1.0E-03 - mg/kg-day NA NA 2.1E-03
CHROMIUM 1.51E401 mo/kg 1.51E+01 2.5E-05 my/kg-day 2.0E-02 mg/kg-day NA NA 1.3E-03
COBALT 8.90E+00 mg/kg 8.90E+00 1.5E-05 mg/kg-day " 3.0E-04 mg/kg-day * NA NA 5.0E-02
IRON 2.70E+04 mg/kg 2.70E+04 4.5E-02 mg/kg-day 7.0E-01 mg/kg-day NA . NA 6.5E-02
MANGANESE 6.62E+02 mg/kg 6.62E+02 1.1E-03 .mg/kg-day 4.7E-02 mg/kg-day . NA NA ‘2.4E-02
MERCURY 9.99E-02 mog/kg 9.99E-02 1.7E-07 mg/kg-day 3.0E-03 mg/kg-day NA NA 5.6E-05
VANADIUM 1.90E+01 mg/kg- 1.80E+01 3.2E-05 mg/kg-day 9.0E-03 mg/kg-day NA NA 3.6E-03
{total) _ 2.E-01
Dermal BAP EQUIVALENT (FULL Dlﬁ 2.32E+00 mg/kg 2.32E+00 1.0E-06 mp/kg-day mg/kg-day NA NA
NAPHTHALENE 4.33E-01 mg/kg 4.33E-01 mg/kg-day . 2.0E-02 mg/kg-day NA NA
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 3.3E-08 mg/kg-day 2.0E-05 mg/kg-day NA NA 1.7E-03
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-08 5.7E-13 mg/kg-day 1.0E-09 mg/kg-day NA NA 5.7E-04
ALUMINUM 9.34E403 mo/kg 9.34E+03 mgkgday | 2.0E+00 mg/kg-day NA NA
ARSENIC 1.21E+01 mg/kg " 1.21E+401 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day NA NA 2.4E-04
CADMIUM 1.24E400 mg/kg 1.24E400 4,2E-09. mg/kg-day 2.5E-05 mg/kg-day NA NA 1.7E-04
CHROMIUM 1.51E+01 mg/kg 1.51E+01 mg/kg-day 5.0E-04 mg/kg-day NA NA
COBALT 8.90E+00 mg/kg 8.90E+00 mg/kg-day 3.0E-04 mg/kg-day NA NA
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg-day - 7.0E-01 mg/kg-day NA NA
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg-day 1.9E-03 mg/kg-day NA NA
MERCURY 9.99E-02 mg/kg 9.99E-02 - mg/kg-day 3.0E-03 mg/kg-day NA NA
VANADIUM 1.90E+01 ma/kg 1.90E+01 mg/kg-day 9.0E-03 mg/kg-day NA NA
(total) 2.6E-03
Total Hazard Index Across All Exposure Routes/Pathways . 0.2

Aroclor 1260 - 0.14

2/1/2011 2:43 PM
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Scenario Timeframe: Future
Medium: Soil

Exposure Point: Entire Site

Receptor Age: Aduit

Exposure Medium: Subsurface Soil

Receptor Population: Canstruction Worker

TABLE 8.3a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Canger
Route " of Potential . EPC EPC EPC EPC for Risk (Cancer) (Cancer) "Factor Factor Units Risk
Concem Valus Units Value ~ Units Calcutation (1) Units '

Ingestion BAP EQUIVALENT (FULLDLs 2.32E+00 mg/kg 2.32E+00 mg/kg M - 6.4E-08 mg/kg-day 7.3E+00 {(mg/kg-day)” 4.7E-08
NAPHTHALENE 4.33E-01 mg/kg 4.33E-01 mg/kg M 1.2E-09: mg/kg-day {mg/kg-day)”
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg ™ 1.9E-10 mg/kg-day 2.0E+00 (mg/kg-day)™ 3.9E-10
TCDD TEQs (FULL DLs) 5.62E-06 ma/kg 5.62E-06 mg/kg ™ 1.6E-14 mg/kg-day 1.5E+05 (mg/kg-day)” 2 3E-09
ALUMINUM ' 9.34E+03 mghg 9.34E+03 mg/kg M 2.6E-05 mg/kg-day (mg/kg-day)” '
ARSENIC 1.21E+01 mg/kg 1.21E+01 mg/kg M 3.3E-08 mg/kg-day 1.5E+00 (mg/kg-day)™ 5.0E-08
CADMIUM . 1.24E+00 mg/kg 1.24E400 mg/kg M 3.4E-09 mg/kg-day . : (mg/kg—day)"
CHROMIUM 1.51E+01 mg/kg 1.51E401 mg/kg M 4.2E-08 mg/kg-day (mg/kg-day)”
COBALT 8.80E+00 mg/kg 8.90E+00 mg/kg Y] 2.5E-08 mg/kg-day (mg/kg-day)”
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg M 7.5E-05 mg/kg-day (mg/kg-day)™”
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg M 1.8E-06 mg/kg-day {(mg/kg-day)™
MERCURY 9.99E-02 mg/kg 9.90E-02 mg/kg M 2.8E-10 mg/kg-day (mghkg-day)”
VANADIUM 1.90E+01 mo/kg 1.90E+01 mg/kg M 5.3E-08 mg/kg-day {(mg/kg-day)”
(total) 3 - _ 9,97E-08

Dermal BAP EQUIVALENT (FULL DLs|  2.32E+00 mo/kg 2.32E+00 mg/kg M 1.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)” 1.2E-08
NAPHTHALENE 4.33E-01 mg/kg 4.33E-01 mg/kg M " mg/kg-day {mg/kg-day)”
ARQCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg M 5.5E-11 mg/kg-day 2.0E+00 (mg/xg-day)" 1.1E-10
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 9.3E-16 mo/kg-day 1.5E+05 (mg/kg—day)" 1.4E-10
ALUMINUM 9.34E+03 mg/kg 8.34E+03 mo/kg M mg/kg-day {mg/kg-day)”
ARSENIC 1.21E+01 mg/kg 1.21E+01 " mg/kg M 2.0E-09 mg/kg-day 1.5E+00 (mg/kg-day)™ 3.0E-09
CADMIUM 1.24E+00 mg/kg 1.24E+00 mg/kg M 6.9E-12 mg/kg-day : (mg/kg-day)™!
CHROMIUM 1.51E+01 mg/kg 1.51E+01 mg/kg ™ " mg/kg-day (mg/kg-day)’
COBALT 8.90E+00 mg/kg - 8.80E+00 mg/kg M mg/kg-day (mg/kg-day)”’
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg M mg/kg-day (mg/kg-day)™
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg M mg/kg-day (mg/kg-day)™!
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg M mg/kg-day (mg/kg-day)™
VANADIUM 1.90E+01 mg/kg 1.90E+01 mg/kg M mg/kg-day (mg/kg-day)™
{total) 1.5E-08

Total Risk Across All Exposure Routes/Pathways 1.E-07 -

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Table 4-3a 7-3a 8-3a Site 21 Subsurface Soil CW CTE Table8.3a

Dermal Absorption Fraction from Sol{ABS) (USEPA, July 2004):

Dioxins/furans - 0.03

PAHs - 0.13

Arsenic - 0.03

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

2/1/2011 2:45 PM



®

TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF CONSTRUCTIO!

Scenario Timeframe: Future -
Medium: Subsurface Soil
Exposure Medium: Air
Exposure Point Entire Site

Receptor Age: Adult

Receptor Population: Construction Worker -

NAVAL STATION GREAT LAKES, ILLINOIS

N WORKERS BY INHALATION FROM SUBSURFACE SOIL
SITE 21 - BUILDING 1517 '

Exposure Route] Parameter . Parameter Definition " Units RME RME cT cT- intake Equation/ -
Code o Value Rationale/ Value Rationale/ Model Name
_ Reference Reference
Inhalation CS - |Chemical concentration in'soil ma/kg 95% UCL or Max |USEPA, May 1933 Mean USEPA, May 1983 Intake (mg/kg/day) =
VF  |Volatilization factoer - Chemical Specific m®/kg D) USEPA, December 2002 %)) USEPA, December 2002 . _
PEF__|Particulate emission factor | mkg 127E406__ |USEPA, December2002 | 1.27E+06 _ |USEPA, December 2002 | cs x [L + __1_} x ET x EF x ED
ET  {Exposure Time hours/day 8 USEPA, December 2002 4 USEPA, December 2002 VF  PEF | _
EF  |Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004 AT x 24
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IE’A, Janaury 2003 ' 42 |EPA, Janaury 2003
" Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

Daily Intake Calculations

Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer inhalation intake(RME) = 3.91E-04
Noncancer Inhalation Intake(RME) = 2.38E-01

Cancer Inhalation Intake(CTE) = 1.96E-04
Noncancer Inhalation Intake(CTE) = 1.19E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)

Hazard Index from ingestion = Air concentration x Noncancer Inhalation intake / Reference Air Concentration (RfCi)

Table 4-4 7-4 8-4 Site 21 Subsurface Soil Inhalation CW RME Table4.4

2/1/2011 3:30 PM



CALCULATION OF AMBIENT AIR CONCENTRATION :
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future
Medium: Subsurfce Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Age: Adult

Raceptor Population: Construction Worker

Purpose: To calculate ambient air concentrations fesuiting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

VF= Q/Cx(3.14 xDAx T)¥x 10 m’/em?

DA =

2Xx

pb x DA

[(8a"™ x Di x H + 6w'*® x Dw)in?)]

pbxKd+6ow+6axH

Csat= S/p'b x (Kd x pb +ow + H x 0a)

INPUT PARAMTERS

Parameter Value Definition
QcC-=: 97.78 Inverse of mean conc. at center of source (g/m*-s per kg/m°).

=: 7.6E+08 Exposure interval (seconds).
pb=: " 15  |Dry soil bulk density (g/cm®).
ps=: 2.65 soil particie density (g/cm?).

= 0.434 Total soil porosity (Lpore/Lsoc)-

=: 0.15 Water-filled soil porosity (Lpgre/Lio)-
fa=: 0.284 Air-filled soil porosity (Lel-sca)-
Di=: Chemical specific|Diffusivity in air (cm?/sec).
H= Chemical specific|Dimensionless Henry's Law Constant.
=: Chemical specific|Diffusivity in water (cm?/sec).

DA=: Chemical specific|Apparent diffusivity (cm’/sec).
Kd=: Chemical specific|{Soil-water partition coefficient (cm®/g).
Koc=: Chemical specific|Soil organic carbon partition coefficient (cm*Aq).
foc=: ‘ 0.006 Fraction organic carbon in soil (g/g).
Fp=: 1 dispersion correction factor

= 0.5 Fraction of vegatative cover (unitiess)
Um =: 3.4 Mean annual wind speed (m/s) :
Ut=: 11.32 equivalent threshold value of windspeed at7 m (m/s) 2.92 Errorin Calcs? No=0,Yes > 0 0
F(x) =: 0.0086 Function dependent on Um/Ut 0.0085 : B
PEF=: 1.36E+09 __|Particulate emission factor (m°kg) 8.1E+10

Chemical Properties Intermediate Calculations Results
Chemical Cs Volatile Koc Di Dw S H . Kd Da VF Csat Cav CaP CaTot
_(mghkg) (cm’/g) |(cm’/sec)|(cm®/sec)| (mgn) (cm’g) |(cm®/sec)| (m’kg) | (mghg) | (mgim) | (mg/m®) | (mg/m*)

All Soil -
naphthalene

] 460E+00 | Y  |2.00E+03] 5.90E-02 | 7.50E-06 | 3.10E+01} 1.98E-02 [ 1.20E+01 | s.1s_E-06]7.00E+o4] 3.75E+02| 6.57E-05 | 3.38E-09 | 6.57E-05



TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL
' SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

}Scenario Timelrame: Future

Medium: Subsurface Soil

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Aduit

1 . Specify Mediurn-Specitic (M) dr Route-Specific (R) EPC selected for hazard calculation.
2 gubchronic values in italics. e

Table 4-4 7-4 8-4 Site 21 Subsurface Soil Inhalation CW RME Table7.4

Total Hazard Index Across All Exposure Routes/Pathways

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Hazard
Route of Potential EPC - - EPC. EPC EPC Selected {Non-Cancer) {Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Vaiue Units for Hazard Units (Subchronic® | - Units
Calculation’ : if available)

NAPHTHALENE (partic.) 4.60E+00 mg/kg 3.6E-06 mg/m” R 8.6E-07 mg/m” 3.0E-03 mg/m® 2 9E-04
ALUMINUM 2.43E+404 - mg/kg 1.9E-02 mg/m® R 4.6E-03 mg/m® 5.0E-03 mg/m® 9.1E-01

ARSENIC 8.50E+01 - mg/kg 6.7E-05 mg/m* R 1.6E-05 mg/m’ 1.5E-05 mg/m® 1.1E+00

CADMIUM 9.62E+00 mgkg | 7.6E-08 mg/m’ R 1.8E-06 mg/m® 1.0E-05 mg/m® 1.8E-01
CHROMIUM 3.43E+01 mg/kg 2.7E-05 mg/m® "R 6.4E-06 mg/m® 1.0E-04 mg/m® 6.4E-02

COBALT 2.38E+01 mg/kg 1.9E-05 mg/m* R 4.5E-06 mg/m® 6.0E-06 mg/m® 7.4E-01
MANGANESE 1.69E+03 mg/kg 1.3E-03 mg/m® R " 3.2E-04 mg/m® 5.0E-05 mg/m® 6.3E400
MERCURY 4.84E-01 - mg/kg 3.8E-07 mg/m® R 9.1E-08 mg/m® 3.0E-05 mg/m® 3.0E-03
NAPHTHALENE (vol.). 4.60E+00 mgkg 6.6E-05 " mg/m® R 1.6E-05 mg/m® 3.0E-03 mg/m® 5.2E-03

(total) 9.3E+00

9
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EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL
_ SITE 21 - BUILDING 1517

Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Age: Adult

Receptor Population: Construction Worker

8.4. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unt Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units Risk
Concem Value Units *.Value Units Calculation (1) - Units :

ARSENIC 8.50E+01 mg/kg 6.7E-05 - mg/m” R 2.6E-08 _mg/m” 4.3E+00 (mg/m®)” 1.1E-07
CADMIUM . 9.62E+00 mg/kg 7.6E-06 mg/m® R 3.0E-09 mg/m* 1.8E+00 (mg/m™™ 5.3E-09
CHROMIUM 3.43E+01 mg/kg 2.7E-05 - mg/m® R 1.1E-08 mg/m® 1.2E+01 (mg/m?)? 1.3E-07
COBALT 2.38E+01 mg/kg 1.9E-05 mg/m* R 7.3E-09 - mg/m’ 9.0E+00 (mg/m%” 6.6E-08
(total) 3.1E-07
3.1E-07

Table 4-4 7-4 8-4 Site 21 Subsurface Soil Inhalation CW RME Table8.4

Total Risk Across All Exposure Routes/Pathways

2/1/2011 2:54 PM



TABLE 4.4a
VALUES USED FOR DAILY INTAKE CALCULATIONS
: EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL
. ' ' : SITE 21 - BUILDING 1517 '
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Subsurface Soil
Expo_sure Medium: Air
Exposure Point. Entire Site
Receptar Population: Construction Worker
Receptor Age: Adutt
_ |Exposure HomJ Parameter Parameter Definition Units RME AME cT cT Intake Equation/
Code ' - Value Rationale/ Value Rationale/ Model Name
) Reference Reference
Inhalation CcS Chemical concentration in soil - . mg/kg 95% UCL or Max |USEPA, May 1953 95% UCL or Max |USEPA, May 1993 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m’lkg ] (1 ) . JUSEPA, December 2002 (%)} USEPA, December 2002 : ]
PEF _|Particulate emission factor m¥kg 1.27E+06 __|USEPA, December 2002 127E406 |USEPA, December 2002 | g [L 4t ]x ET x EF x ED
ET  |Exposure Time hours/day . 8 USEPA, December 2002 4 USEPA, December 2002 _ VF  PEF
EF  |Exposure Frequency days/year 30 " |iEPA, April 2004 30 IEPA, April 2004 AT X 24 -
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement .
AT-C  |Averaging Time (Cancer) _days 25550 USEPA, December 1989 - 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003

Notes:

(1) - Calculated according to USEPA Soil Scfeening Guidance, December 2002. -

Daily Intake Calculations )
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 3.91E-04
- Noncancer Inhalation Intake(RME) = 2.38E-01

‘Cancer Inhalation Intake(CTE) = 1.96E-04
Noncancer Inhalation Intake(CTE) = 1.19E-01

‘ ' | Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)
‘ : Hazard Index from ingestion = Air concentration x Noncancer Inhalation intake / Reference Air Concentration (RfCi)

K

Table 4-4a 7-4a B-4a Site 21 Subsurface Soil Inhalation CW CTE Table4.4a

2/1/2011 2:58 PM



CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

" |ANl Sofl

Scenario Timeframe: Future

Medium: Subsurfce Soil

Exposure Medium: Air

Exposure Point. Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.
Relevant Equations:
Cair = Cs x (1/PEF + 1/VF)

VF= Q/Cx(3.14xDAxXxT)"? x 10” m?em®
2 x pb x DA

DA= [(6a" x Dix H + 8w'* x Dw)in%)]
’ pbx Kd + 6w + 6a xH

Csat.= S/pb x (Kd x pb +6w + H x 6a)

INPUT PARAMTERS
Parameter Value Definition
QC=: N 97.78 Inverse of mean conc. at center of source (g/m*-s per kg/m").
T=: 7.6E+08. Exposure interval (seconds).
pb=: 15 Dry soil bulk density (g/cm®).
ps=: _ 2.65 soil particle density (g/cm®).
n=: , 0.434 Total soil porosity (Lyore/Lsor).
Bw=: - 0.15 Water-filled soil porosity {Lpore/Leo)-
Pa=: 0.284 Air-filled soit porosity (LusLls)-
Di=: Chemical specific|Diffusivity in air (cm*/sec).
H'=: Chemical specific| Dimensionless Henry's Law Constant.
Dw=: Chemical specific|Diffusivity in water (cm?/sec).
DA=: Chemical specific|Apparent diffusivity (cm®/sec).
Kd=: _ |Chemicat specific|Soil-water partition coefficient {cm®/g).
Koc =: Chemical specific|Soil organic carbon partition coefficient (cmalg).
foc =: 0.006 Fraction organic carbon in soil {(g/g).
Fp=: -1 - {dispersion correction factor
V= 0.5 Fraction of vegatative cover (unitless)
Um = 3.4 Mean annual wind speed (m/s)
Ut=: : 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Errorin Caics? No=0,Yes >0 (¢]
F(x) =: 0.0086 Function dependent on Um/Ut 0.0085
PEF =: ' 1.36E+09  |Particulate emission factor (m*kq) 8.1E+10
' _ _ Chemical Properties . Iintermediate Calculations Results
Chemical ' Cs Volatlle Koc Di Dw S H Kd Da VF -Csat Cav CaP | CaTot
(mg/kg) (cm’fg) | (cm®/sec)|(cm®/sec)] (mg/L) (em%g) |(cm®/sec)] (m*kg) | (mgkg) | (mg/m®) | (mg/m®) | (mg/m

naphthalene | 4.33E-01 Py —[2.00E+034L5.90E-02 ﬁ.soeo?ls.wamu.gaemj1.20E+o1T 5.15E-06 | 7.00E+04 | 3.75E+02 | 6.18E-06 | 3.18E-10 | 6.18E-06




_ _ TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
. EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium: Alr
BExposure Point: Entire Site
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure Chemical Medium Medium Route Route . EPC intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC ) Selected (Non-Cancer) (Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units " for Hazard Units (Subchronic Units :
‘Calculation ' ' if available)
Inhalation NAPHTHALENE (partic.) 4_33E-01 ma/kg 34E-07 mg/m” R 41E08 - mg/m” 3.0E-03 mg/m® 1.4E-05
- AROCLOR 1260 7.04E-02 mg/kg 5.5E-08 mg/m’ R 8.6E-09 mg/m® mg/m® '
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 4.4E-12 mg/m* R 5.3E-13 mg/m? 4.00E-08 mg/m?
ALUMINUM 9.34E+03 ma/kg 7.4E-03 mg/m® R 8.8E-04 mg/m* 5.0E-03 mg/m® 1.8E-01
ANTIMONY : . mg/kg _ mg/m® R mg/m* 2.0E-04 mg/m® .
. |aRsenic 1.21E+01 " mg/kg 9.5E-06 mg/m’ R 1.1E-06 mg/m” 15605 | mgm® 7.56-02
‘ - - BARIUM mg/kg mg/m® 'R mg/m® 5.06-03 mg/m®
CADMIUM 1.24E+00 mg/kg 9.8E-07 mg/m® R 1.2E-07 mg/m® 1.0E-05 mg/m® 1.2E-02
. fcHrROMIUM 1.51E+01 mg/kg 1.2E-05 mg/m® R 1.4E-06 mg/m® 1.0E-04 mg/m® 1.4E02
- cosaLt 8.90E400 - mg/kg 7.0E-06 - mg/m?® R 8.3E-07 mg/m® 6.0E-06 mg/m® 1.4E-01
COPPER ' mg/kg mg/m® R mgfm® mg/m®
IRON : " 2.70E+04 mg/kg 21E-02 mg/m* R 2.5E-03 mg/m® mg/m®
MANGANESE 6.62E402 mg/kg 5.2E-04 mg/m?® "R 6.2E-05 mg/m® 5.0E-05 mg/m* 1.2E400
MERCURY 9.99E-02 ma/kg 79608 | mgm® R 9.4E-09 mg/im® 3.0E-05 mg/m® 3.1E-04
NAPHTHALENE (vol.) 4.33E-01 mg/kg 6.2E-06 mg/m® R 7.4E-07 mg/m® " 3.0E-03 mg/m® . 25E-04
(total) ' . . 1.7E+00
1 Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calcuiation. Total Hazard Index Across All Exposure Routes/Pathways 2

2 subchronic values in ftalics.

Table 4-4a 7-4a 8-4a Site 21 Subsurface Soil Inhalation CW CTE Table7.4a 2/1/2011 3:01 PM
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8.4a. CENTRAL TENDENCY EXPOSURE (CTE)
. : . o CALCULATION OF CANCER RISKS
- EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

}Scenario Timeframe: Future

Medium: Subsurface Soil
Exposure Medium: Alr
Exposure Point Entire Site

Réceptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium - Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit - Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units Risk
: Concem Vaiue Units Value Units Calculation (1) Units ' '
tnhalation |ARSENIC 1.21E+01 mo/kg 9.5E-06 mg/m” R 1.9E-08 mg/m” 4.3E+00 (mg/m™)" 8.0E-09
CADMIUM 1.24E+00 mg/kg 9.8E-07 mg/m? R 1.9E-10 mg/m* "1.8E+00 {mg/m¥)™* 3.4E-10
CHROMIUM 1.51E+01 mg/kg 1.2E-05 mg/m® R 2.3E-09 mg/m* 1.2E+01 - (mg/m¥”" 2.8E-08
COBALT 8.80E+00 - mg/kg 7.0E-06 mg/m® A 1.4E-09 mg/m? 9.0E+00 (mg/m¥)" 1.2E-08
{total) 4,9E-08
Total Risk Across All Exposure Routes/Pathways | 4.9E-08

(1)  Specify Medium-Specific (M) or Route-Specific (R} EPC selected for hazard calcufation.

Table 4-4a 7-4a B-4a Site 21 Subsurface Soil Inhalation CW CTE Table8.4a

2/1/2011 3:01 PM




TABLE 4.5
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
FUTURE CONSTRUCTION WORKERS TO GROUNDWATER
SITE 21 - BUILDING 1517

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult '

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure |Parameter Parameter Definition Units RME RME CTE CTE intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
: ' : Reference Reference -
Dermal Cgw |Chemical Concentration in Groundwater .mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 |The equations and parameters for
A Skin Surface Area cm® 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 for estimating DAevent and the chemical-
DAevent |Absorbed Dose per Event Eg/cmz-event chemical-specific  [U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004 specific dermally absorbed dose trom
EV Event Frequency event/day 1 Professional Judgement 1 |Professional Judgement water (DAD) are provided in Section 6.2.4.4
ED Exposure Duration years 1 Professional Judgement 1 |u.S. EPA, May 1993 of the text.
EF Exposure Frequency days/year 30 IEPA, April 2004 30 U.S. EPA, May 1983 :
- tevemt |Duration of Event hour/event _ 40 Professional Judgement 2 Professional Judgement USEPA, July 2004
t* Time to reach steady state hour/event chemicalspecific  |U.S. EPA, July 2004 chemical-specific |U.S. EPA, July 2004
T Lag Time _ hour/event chemical-specific  [U.S. EPA, July 2004 chemicatspecific  [U.S. EPA, July 2004
B Bunge Model Constant dimensioniess chemical-specific  |U.S. EPA, July 2004 chemical-specific  [U.S. EPA, July 2004
Kp Permeability Coefficient from Water cm/hour . ° | chemical-specific |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
BW |Body Weight : kg 70 USEPA, May 1893 70 U.S. EPA, May 1933
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 U.S. EPA, December 1989

Daily Intake Calculations :
Dermal [ntake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 5.54E-02
~ Noncancer Dermal Intake(RME) = 3.37E+01

Cancer Dermal Intake(CTE) = 5.54E-02
Noncancer Dermal Intake(CTE) = 3.37E+01

Table 4-5 7-5 8-5 Site 21 GW dermal CW RME




CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER

. REASONABLE MAXIMUM EXPOSURE (RME) — FUTURE CONSTRUCTION WORKERS TO GROUNDWATER
SITENAME: SITE 21 - BUILDING 1517
LOCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/01H1 :
REFERENCES: U.S. EPA, July 2004
DERMAL CONTACT:
DAD = (DAeventx EV x ED x EF x A J/(BW x AT) _ FOR INORGANICS: DAevent = Kp xC x teventxCF -
_ FOR ORGANICS: IFtevent<t*, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)°®
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IFtevent>t*, DAevent = FA x Kp x C x CF x ({tevent/(1 + B)) + (2T x ((1+38+3B2)/(1 + B)%))
DAevent = ABSORBED DOSE PER EVENT (MG/CMZEVENT) .
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM?) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED = EXPOSURE DURATION (YEARS) . ) _C'= CONCENTRATION OF CHEMICAL IN WATER (MGL)
EF = EXPOSURE FREQUENCY (DAYS/YEAR) o ' tevent = DURATION OF EVENT (HR/EVENT)
BW = BODY WEIGHT(KG) _ CF = CONVERSION FACTOR (1L/1000 CM?)
AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)
T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL ' GW CONC. ORGANIC OR t* (HR) tevent T (HR) Kp (CMHR) B DAevent FA DAevent
. : - (mgh) INORGANIC? ' - o
BAP EQUIVALENT (FULL DL) 0.00006146 o 1.17E+01 | 4.00E+00 2.69E+00 7.01E-01 | 4.27E+00 | 3.91E-07 1 3.91E-07
' TCDD TEQs (FULL DLs) | 1.23E-08 0 3.01E+01 | 4.00E+00 6.82E+00 - 8.10E-01 5.60E+00 | 1.44E-10 - 0.5 7.19E-11.
. PENTACHLOROPHENOL : 0.0078 0 1.38E+01 | 4.00E+00 3.30E+00 . 3.90E-01 2.50E+00 | 3.05E-05 0.9 2.75E-05
BENZENE : 0.00096 0 7.00E-01 | 4.00E+00 2.90E-01 1.50E-02 1.00E-01 6.15E-08 1 6.15E-08
TETRACHLOROETHYLENE 0.00085 0 2.18E+00 | 4.00E+00 9.10E-01 3.30E-02 : 2.00E-01 1.54E-07 -1 1.54E-07
DELTA-BHC (ALPHA-BHC SURROGATE 0.00002 0. 1.10E+01_| 4.00E+00 4.57E+00 1.10E-02 1.00E-01 2.60E-08 09 . 2.34E-09
JARSENIC 0.00726| i 4.00E+00 : 1.00E-03 2.90E-08 1 2.90E-08
CADMIUM . 0.00345 i 4.00E+00 _ _ 1.00E-03 1.38E-08 1 1.38E-08
COBALT 0.0153 j 4.00E+00 1.00E-03 o , 6.12E-08 1 6.12E-08
IRON .- 34 i 4.00E+00 1.00E-03 ) 1.36E-04 1 1.36E-04
MANGANESE 5.4 i 4.00E+00 1.00E-03 ' 2.16E-05 1 2.16E-05




CALCULATION OF NON-CANCER HAZARDS

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

TABLE 7.5 - REASONABLE MAXIMUM EXPOSURE (RME)

NAVAL STATION GREAT LAKES, ILLINOIS

FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
" SITE 21 - BUILDING 1517

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2) Subchronic values In italics.

Exposﬁre Chemical Medium Medium Route Route EPC intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC " Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value . Units Value Units for Hazard Units (Subchronic (2) Units
Calculation (1) if available)
B " (total) -

Dermal BAP EQUIVALENT (FULL DL} 6.1E-05 mg/L 6.15E-05 mgl "M (3 mg/kg-day mg/kg-day NA “NA NA
TCDD TEQs (FULL DLs) 1.2E-08 mg/L 1.23E-08 mg/L M (3) mg/kg-day 1.00E-09 mg/kg-day NA “NA NA .
PENTACHLOROPHENOL 7.8E-03 mg/. 7.80E-03 mg/L M 3 mg/kg-day 5.00E-03 mg/kg-day - NA NA NA
‘|BENZENE 9.6E-04 . mg/L 9.60E-04 mg/L M - 2.1E-08 mg/kg-day 4.00E-03 mg/kg-day NA NA 5.2E-04
TETRACHLOROETHYLENE B5E04 mg/L 8.50E-04 mg/L M 5.2E-06 mg/kg-day 1.00E-02 mg/kg-day NA . NA 5.2E-04
DELTA-BHC (ALPHA-BHC : NA NA _

" |SURROGATE) 2.0E-05 mg/L " 2.00E-05 mg/l. M 7.9E-08 mgkg-day | 3.00E-04 mg/kg-day : 2.6E-04
ARSENIC 7.3E-03 mg/lL 7.26E-03 mg/L M 9.8E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 2.0E-04
CADMIUM 3.5E-03 mg/L 3.45E-03 mg/L M 4.6E-07 mo/kg-day 2.50E-05 mg/kg-day NA NA 1.9E-02
COBALT 1.5E-02 mg/L 1.563E-02 mg/L M 2.1E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.9E-03
IRON 3.4E+01 mg/L 3.40E+01 mg/L M 4.6E-03 mg/kg-day 7.00E-01 ma/kg-day NA NA 6.5E-03
MANGANESE 5.4E+00 mg/lt 5.40E+00 mgh. M 7.3E-04 mg/kg-day 1.88E-03 mg/kg-day NA NA 3.9E-01

) . mglL
(total) S : 4.2E-01
Total Hazard Index Across All Exposure Routes/Pathways 0.4




' CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

Scenario Timeframe: Future
Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site -

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 8.5 - REASONABLE MAXIMUM EXPOSURE (RME)

NAVAL STATION GREAT LAKES, ILLINOIS

SITE 21 - BUILDING 1517

Exposure Chemical Medium Medium Route Route EPC Selected ~ Intake intake Cancer Siope Cancer Slope Cancer -
" Roule. of Potential EPC EPC " EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units " Risk
Concem Value Units Value - Units _Ca]culation (1) Units
Dermal BAP EQUIVALENT (FULL 6.1E-05 mgL 6.15E-05 mg/L M %) mg/kg-day ~ 7.30E+00 (mg/kg-day)™ " NA
TCDD TEQs (FULL DLs) 1.2E-08 mglL -1.23E-08 mg/L M @ mg/kg-day 1.50E+05 (mg/kg-day)” NA
PENTACHLOROPHENOL 7.8E03 mgl 7.80E-03 mgiL M ) mg/kg-day 4.00E-01 (mg/kg-day)’ NA
BENZENE : 9.6E-04 - mgl. 9.60E-04 mgiL M 3.4E-09 mg/kg-day 5.50E-02 (mg/kg-day)” 1.9E-10
TETRACHLOROETHYLEN 8.5E-04 mg/l. 8.50E-04 mg/L M 8.6E-09 mg/kg-day 5.40E-01 (mg/kg-day)™ 4.6E-09
DELTA-BHC (ALPHA-BHC : , : _
SURROGATE) 2.0E-05 mglL 2.00E-05 mg/L M 1.3E-10 mg/kg-day 6.30E+00 (mghg-day)’ 8.2E-10
ARSENIC 7.3E-03 mg/L 7.26E-03 mg/L M 1.6E-09 mg/kg-day 1.50E+00 {(mg/kg-day)” 2.4E-09
{total) 8.0E-09
o Total Risk Across All Exposure Routes/Pathways | 8.0E-09




Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

TABLE 4.5a

'FUTURE CONSTRUCTION WORKERS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Parameteljn Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
_ Reference Reference
Dermal’ Cgw |Chemical Concentration in Groundwater mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for
A Skin Surface Area cm? 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 for estimating DAevent and the chemical-

DAevent |Absorbed Dose per Event

mg/cm>-event

chemical-specific

U.S. EPA, July 2004

chemical-specific

- |u.s. EPA, July 2004

|specific dermally absorbed dose from

EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement
ED |Exposure Duration years 1 Professional Judgement 1 U.S. EPA, May 1993
EF Exposure Frequency days/year 30 IEPA, April 2004 30 U.S. EPA, May 1993
teve |Duration of Event hour/event 4.0 Professional Judgement 2 Professional Judgement

t Time to reach steady state hour/event chemical-specific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004

T Lag Time hour/event chemical-specific  [U.S. EPA, July 2004 chemical-specific ~ [U.S. EPA, July 2004

B Bunge Model Constant

dimensionless

chemical-specific

U.S. EPA, July 2004

chemical-specific

JU.S. EPA, July 2004

water (DAD) are provided in Section 6.2.4.4
of the text.

USEPA, July 2004

Kp Permeability Coefficient from Water cm/hour " chemical-specific  [U.S. EPA, July 2004 chemical-specific  [U.S. EPA, July 2004

BW  |Body Weight kg 70 USEPA, May 1993 70 U.S. EPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 U.S. EPA, December 1989

Daily Intake Calculations

Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 5.54E-02
Noncancer Dermal Intake(RME) = 3.37E+01

Cancer Dermal Intake(CTE) = 5.54E-02
Noncancer Dermal Intake(CTE) = 3.37E+01

Table 4-5a 7-5a 8-5a Site 21 GW dermal CW CTE




Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site

Receptor Population: Construction Worker

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

TABLE 4.5a

FUTURE CONSTRUCTION WORKERS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Receptor Age: Adult
Exposure lParameteﬁ Parameter Definition Units RME RME CTE' CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Dermal Cgw __[Chemical Concentration in Groundwater mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for
A Skin Surface Area cm? 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 for estimating DAevent and the chemical-
DAevent |Absorbed Dose per Event _mg/cmz-evem chemical-specific  |U.S. EPA, July 2004 chemical-specific  [U.S. EPA, July 2004 specific dermally absorbed dose from
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.2.4.4
ED Exposure Duration years 1 Professional Judgemert 1 U.S. EPA, May 1933 of the text.
EF Exposure Frequency days/year 30 IEPA, April 2004 30 U.S. EPA, May 1993
tevem {Duration of Event hour/event 4.0 Professional Judgement 2 Professional Judgement USEPA, July 2004
t* Time to reach steady state hour/event chemical-specific  {U.S. EPA, July 2004 chemicatspecfic  |U.S. EPA, July 2004
T Lag Time hour/event chemicalspecific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
B Bunge Model Constant dimensionless chemical-specific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
Kp Permeability Coefficient from Water cm/hour chemical-specific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
BW |Body Weight kg 70 |USEPA, May 1993 70 U.S. EPA, May 1933
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 U.S. EPA, December 1989

Daily Intake Calculations

Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 5.54E-02
Noncancer Dermal Intake(RME) = 3.37E+01

Cancer Dermal Intake(CTE) = 5.54E-02
Noncancer Dermal Intake(CTE) = 3.37E+01

Table 4-5a 7-5a 8-5a Site 21 GW dermal CW CTE

‘_“



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER

REASONABLE MAXIMUM EXPOSURE (RME) — FUTURE CONSTRUCTION WORKERS TO GROUNDWATER

SITE NAME: SITE 21 - BUILDING 1517

LOCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/01/1

REFERENCES: U.S. EPA, July 2004

DERMAL CONTACT:

DAD = (DAevent x EV x ED x EF x A J/(BW x AT)

FOR INORGANICS:

FOR ORGANICS:

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY)
DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT)

DAevent = Kp x C xtevent x CF

IF tevent < t*,

DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)%°

IF tevent > t*, DAevent = FA x Kp x C x CF x ({tevent/(1 + B)) + (2T x ((1+3B+3B%)/(1 + B)?))

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CMZ) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)

EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CMWHR)

ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MGL)

EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM’)

AT = AVERAGING TIME (DAYS) t‘_= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL GW CONC. ORGANIC OR t* (HR) tevent T (HR) Kp (CM/HR) B DAevent ?A DAevent
(mglL) INORGANIC? .

BAP EQUIVALENT (1/2 DL) 0.00006146 0 117E+01 | 2.00E+00 2.69E+00 7.01E-01 4.27E+00 | 2.76E-07 1 2.76E-07
TCDD TEQs (FULL DLs) ] 1.23E-08 o 3.01E+01 | 2.00E+00 6.82E+00 8.10E-01 5.60E+00 | 1.02E-10 05 5.09E-11
PENTACHLOROPHENOL 0.0078 0 1.38E+01 | 2,00E+00 3.30E+00 3.90E-01 2.50E+00 | 2.16E-05 0.9 1.94E-05
BENZENE 0.00096 ) 7.00E-01_| 2.00E+00 2.90E-01 1.50E-02 1.00E-01 | 3.54E-08 1 3.54E-08
TETRACHLOROETHYLENE 0.00085 0 2.18E+00_| 2.00E+00 9.10E-01 3.30E-02 2.00E-01 | 1.05E-07 1 1.05E-07
DELTA-BHC (ALPHA-BHC SURROGATH 0.00002 0 1.10E+01 | 2.00E+00 4 57E+00 1.10E-02 1.00E-01 | 1.84E-09 0.9 1.65E-09
[ARSENIC 0.00726] i 2.00E+00 1.00E-03 1.45E-08 1 1.45E-08
CADMIUM 0.00345 i 2.00E+00 1.00E-03 6.90E-09 1 6.90E-09.
COBALT 0.0153 i 2.00E+00 1.00E-03 3.06E-08 1 3.06E-08
IRON 34 i 2.00E+00 1.00E-03 6.80E-05 1 6.80E-05
MANGANESE 54 i 2.00E+00 1.00E-03 1.08E-05 1 1.08E-05




Scenario Timeframe: Future
Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 7.5a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chamicat Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Poterdial EPC EPC EPC "EPC Selected (Non-Cancer) (Non-Cancer) Dose - Dose Units Concentration | Concentration Quotient
Concemn Value Units Valus Units for Hazard Unlts (Subchronic (2) Units
Caleulation (1) if avallable)

Dermal BAP EQUIVALENT (1/2 DL) 6.1E-05 mg 6.15E-05 mg/L M ()] mg/kg-day mg/kg-day . NA NA NA
[TCDD TEQs (FULL DLs) 1.2E-08 mgi 1.23E-08 mg/L M (3) mg/kg-day 1.00E-09 mg/kg-day NA NA NA
PENTACHLOROPHENOL 7.8E-03 mglL 7.80E-03 mgiL M ()] mg/kg-day 5.00E-03 mg/kg-day NA NA NA
BENZENE 9.6E-04 mgL 9.60E-04 mgh. M 1.2E-06 mg/kg-day 4.00E-03 mg/kg-day NA NA 3.0E-04
TETRACHLOROETHYLENE 8.5E-04 mglL 8.50E-04 mgh. M 3.5E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 35E-04
DELTA-BHC (ALPHA-BHC NA NA
SURROGATE) 2.0E-05 mglL 2.00E-05 mg/L M 5.6E-08 mg/kg-day 3.00E-04 mg/kg-day 1.98:04
ARSENIC 7.36-03 mglL 7.26E-03 mg/L M 4.8E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 8.8E-05
CADMIUM 3.5E-03 mgh 3.45E-03 mg/L M 2.3E-07 mg/kg-day 2.50E-05 mg/kg-day NA NA 0.3E-03
COBALT 1 5E-02 mg/L 1.53E-02 mg/L M 1.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-03
IRON 3.4E+01 mgi 3.40E+01 mgL M 2.3E-03 mg/kg-day 7.00E-01 mg/kg-day NA NA 3.3E-03
|MANGANESE 5.4E+00 mgiL 5.40E+00 mgA. M 3.6E-04 mg/kg-day 8 60E-04 mg/kg-day NA NA 38E-01

mgiL
(total) 4.0E-01
Total Hazard Index Across All Exposure Routes/Pathways 04

(1)  Specity Medium-Specific (M) or hom‘e-Specrﬁc (R) EPC selected for hazard calcuation.

@

Subchronic values in ifalics.




TABLE 8.5a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Aduilt

Exposure Chemical Medium Medium Route Route EPC Selected Intake intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Unlts Value Units Calculation (1) Units
Demnal BAP EQUIVALENT (1/2 D4 6.1E-05 mg/lL 6.15E-05 mp/L M (2 mg/kg-day 7.30E+00 (mgkg-day)” NA
TCDD TEQs (FULL DLs) 1.2E-08 mg/L 1.23E-08 mgiL M (2 mg/kg-day 1.50E+05 (mg/kg-day)™ NA
PENTACHLOROPHENOL 7.8E-03 mgh 7.80E-03 mg/lL M (2 mg/kg-day 4.00E-01 (mg/kg-day)”’ NA
BENZENE 9.6E-04 mg/L 9.60E-04 mg/L M 2.0E-09 mg/kg-day 5.50E-02 (mg/kg-day)™ 1.1E-10
TETRACHLOROETHYLEN| 8.5E-04 mg/l. 8.50E-04 mglL M 5.8E-09 mg/kg-day 5.40E-01 (mg/kg-day)™ 3.1E-09
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mg/lL. 2.00E-05 mg/L M 9.2E-1 mg/kg-day 6.30E+00 (mg/kg-day)” 5.8E-10
ARSENIC 7.3E-03 mg/L 7.26E-03 mglL M 8.0E-10 mg/kg-day 1.50E+00 (mgXkg-day)™ 1.2E-09
(total) 5.0E-09
Total Risk Across All Exposure Routes/Pathways | 5.0E-09




VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4.6

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH

Scenario Timeframe: Future

Medium: Surface Soll

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Adult

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Routej Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation (03] Chemical concentration in soil mg/kg 95% UCL or Max JUSEPA, May 1993 Mean USEPA, May 1983 Intake (mg/kg/day) =
ET Exposure Time hours/day 4 USEPA, December 2002 2 USEPA, December 2002 1 1
EF Exposure Frequency days/year 30 IEPA, April 2004 30 IEPA, April 2004 CS x [; + PEF ] X ET x EF x ED
ED . |Exposure Duration years 1 Professional Judgement 1 Professional Judgement
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989 AT x 24
AT-N |Averaging Time (Non-Cancer) days 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003
Notes:

(1) - Caleulated according to USEPA Solil Screening Guldance, December 2002.

Dally Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 1.96E-04
Noncancer Inhalation Intake(RME) = 1.19E-01

Cancer Inhalation Intake(CTE) = 9.78E-05
Noncancer Inhalation Intake(CTE) = 5.95E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-6 7-6 8-6 Site 21 GW Inhalation CW RME Table4.6 2/1/2011 3:16 PM




2/1/2011

8
11
T7lE 10
PPN = 2
BENZENE 9.60E-01 781E+01 | 5.56E-03 | 5.09E-01 | 1.2BE-03 | 1.27E-03 | 415602 | 3.99E-05 | B3.99E-05
TETRACHLOROETHYL _ 8.50E-01 165.83 1.84E-02 | 3.96E-01 | B.79E-04 | B.76E-04 | D2.B7E-02 | D2.44E05 | 2.44E-05
1of1




CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future

Medium: Subsurice Soil

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Construction Worker
Receptor Age: Aduit

Purpose: To calculate ambient air concentrations resuliing from fugitive dust and volatilization from soil.
Relevant Equations:
Cair = Cs x (1/PEF + 1/F)

VF= Q/Cx(3.14 x DA x T} x 10” m*em®
2xpbx DA

DA= [(6a" x Di x H + 6w'® x Dw)/n®)]
pbxKd+6w+06axH

Csat = S/pb x (Kd x pb +6w + H x 6a)

INPUT PARAMTERS
Parameter Value Definition
QC=: 97.78 Inverse of mean conc. at center of source (g/m*-s per kg/m").
” - T=: 7.6E+08 Exposure interval (seconds).
pb=: 1.5 Dry soil bulk density (g/cm®).
=: 2.65 soil particle density (g/cm®).
n=: 0.434 Total soil porosity (Lpore/Lsoa)-
=: 0.15 Water-filled soil porosity (Lpoe/Leon)-
6a=: 0.284 Air-filled soll porosity (La/Lsg)-
Di=: Chemical specific | Diffusivity in air (cm*/sec).
H=: Chemical specific |Dimensioniess Henry’s Law Constant.
Dw=: Chemical specific | Diffusivity in water (cm%/sec).
DA=: Chemical specific | Apparent diffusivity (cm?/sec).
Kd=: - {Chemical specific |Soil-water partition coefficient {cm®/g).
Koc =: Chemical specific |Soil organic carbon partition coefficient (cm%g).
foc=: 0.006 Fraction organic carbon in soil (g/g).
Fp=: 1 dispersion correction factor
= 0.5 Fraction of vegatative cover (unitless)
Um =: 3.44 Mean annual wind speed (m/s)
Ut=: 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Ermrorin Cales? No=0, Yes >0 0
F(x) = 0.0086 Function dependent on Um/Ut 0.0085
PEF =: 1.36E+09 |Particulate emission tactor (m*/kg) 8.1E+10
Chemical Properties Intermediate Calculations Resuits
Chemical Cs Volatile | Koc Di Dw S H' Kd Da VF Csat CaV CaP | Catot |
— (mg/kg) (em®/g) |(cm®/sec) | (cm®/sec)| (mgn) (cm¥g) |(cm’/sec)| (mkg) | (mgkg) | (mg/m®) | (mg/m®) | (mg/m®)
H .
naphthalene 1 0.52 Y 2.00E+03] 5.90E-02 | 7.506-06 [ 3.10E+01] 1.98E-02 | 1.20E+01] 5.15E-06 | 7.00E+04 [ 3.75E+02 7.42E-06 | 3.82E-10 | 7.42E-06
tetrachioroethylene Y 1.55E+02 | 7.20E-02 | 8.20E-06 | 2.00E+02 | 7.54E-01 | 9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00




o®

Scenario Timeframe: Fulure
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME)
" CALCULATION OF NON-CANCER HAZARDS

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake - Intake Reference .| Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units (Subchronic Units
Calcutation if available)
Inhalation BENZENE 9.60E-01 ug/l 4.0E-05 mg/m” R 4.7E-06 mg/m® 3.0E-02 mg/m3 1.6E-04
JITETRACHLOROETHYLENE 7.20E-01 ug/l 2.4E-05 mg/m® R 29E-06 - mg/m® 2.7E-01 mg/m3 1.1E-05
(total) 1.69E-04
' Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Total Hazard Index Across All Exposure Routes/Pathways 0.0002

2

Subchronic values in itafics.

Table 4-6 7-6 8-6 Site 21 GW Inhalation CW RME Table7.6
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EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH

Scenario Timeframe: Future
Medium: Surface Soll
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Age: Adult

Receptor Population: Construction Worker

8.6. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units Risk
Concem Value Units Value Units Calculation (1) Units
inhalation [BENZENE 9.60E-01 mg/kg 4.0E-05 mg/m”~ R 7.8E-09 mg/m” 7.8E-03 (mg/m7)" 6.1E-11
TETRACHLOROETHYLENE 7.20E-01 mg/kg 2.4E-05 mg/m® R 4.8E-09 mg/m® 5.9E-03 (mg/m®)” 2.8E-11
{total) 8.9E-11
Total Risk Across All Exposure Routes/Pathways 9.E-11

Table 4-6 7-6 8-6 Site 21 GW Inhalation CW RME Table8.6

2/1/2011 3:20 PM



TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS TO SOIL (POSSIBLE FUTURE SURFACE SOIL)
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult

Exposure Parametelr Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Mode! Name
Reference Reference
Ingestion Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 2002  }ingestion Intake (mg/kg/day) =

IR Ingestion Rate of Soil mg/day 100 USEPA, May 1993 50 USEPA, May 1993 Csoil x IR x Fix EF x ED x CF
Fi Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 250 USEPA, May 1993 219 USEPA, May 1993 U.S. EPA, December 1989
ED Exposure Duration years 25 USEPA, May 1993 9 USEPA, May 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW__ |Body Weight _ kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N |Averaging Time (Non-Cancer) days 9,125 USEPA, December 1989 3,285 USEPA, December 1989

Dermal Csoil  {Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 2002  |Dermal Intake (mg/kg/day) =

CF [Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x EF xED
SA  |Skin Surface Area cm/day 3,300 USEPA, July 2004 3,300 USEPA, July 2004 BW x AT
AF Soil to Skin Adherence Factor mglcm2 0.2 USEPA, July 2004 0.02 USEPA, July 2004 U.S. EPA, December 1989
ABS [Dermal Absorption Factor (Solid) unitiess chemical specific |USEPA, July 2004 chemical specific |USEPA, July 2004
EF  |Exposure Frequency days/year 250 USEPA, May 1993 219 USEPA, May 1933
ED Exposure Duration years 25 USEPA, May 1993 9 USEPA, May 1993

BW  [Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,5650 USEPA, December 1989 25,550 USEPA, December 1989

AT-N JAveraging Time {(Non-Cancer) days 9,125 USEPA, December 1989 3,285 USEPA, December 1989

Daily intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)

Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.49E-07
Noncancer Ingestion Intake - RME = 9.78E-07

Cancer Dermal Intake - RME = 2.31E-06
Noncancer Dermal Intake - RME = 6.46E-06

Table 4-7 7-7 8-7 Site 21 Soil OW RME Table4.7 OW

Cancer Ingestion Intake - CTE = 5.51E-08
Noncancer Ingestion Intake - CTE = 4.29E-07

Cancer Dermal Intake - CTE = 7.27E-08
Noncancer Dermal Intake - CTE = 5.66E-07




TABLE 7.7 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframa: Future
Medium: Soll
Exposure Medium: Surface Soll
Exposure Point: Entire Site
|Receptor Population: Occupational Worker
|Receptor Age: Adult
Exposure Chemical Medium Medium Route Intake Intake Reference Reference Refarence Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units |} Concentration | Concentration Quotiemt
" Concem Value Units Value Units Units
lingestion BAP EQUIVALENT (FULL Dis] 1.35E+01 mg/kg 1.35E4+01 1.36-05 mp/kg-day my/kpg-day NA NA
AROCLOR 1260 2.23E-01 mg/kg 223801 22E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 1.1E-02
[TCDD TEQs (FULL Dis) 3.35E-05 mg/kg 3.35E-05 3.3E-11 mg/kg-day 1.0E-09 mg/ig-day NA NA 3.3E-02
ALUMINUM 9.89E+03 mgkg 9.89E+03 9.7E-03 mg/xg-day 1.0E+00 mghg-day NA NA 9.7E-03
ANTIMONY ) 2.03E+00 mg/g 2.03E+00 20E-06 mg/kg-day 4.0E-04 mg/kg-day NA NA 5.0E-03
ARSENIC 2.38E+01 mg/g 2.38E+01 2.3E05 mg/kg-day 3.0E-04 mg/ig-day NA NA 7.8E-02
BARIUM 9.47E+01 mg/kg 9 47E+01 9.3E-05 mg/kg-day 2.0E-01 mp/kg-day NA NA 4.6E-04
CADMIUM 6.44E+00 mgkg 6.44E+00 6.3E-06 mg/kg-day 1.0E-03 mg/kg-day NA NA 6.3E-03
CHROMIUM 5.05E+01 mghg 5.05E+01 4.9E-05 mo/kg-day 3.0E-03 mg/kg-day NA NA 1.6E-02
COBALT 8.07E+00 mghg 8.07E+00 7.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 2.6E-02
COPPER 2.58E402 mg/kg 2.58E+02 25E04 mg/kg-day 4.0E-02 mg/kg-day NA NA 6.3E-03
IRON 3.36E+04 mg/kg 3.36E+04 3.3E02 mg/kg-day 7.0E-01 mg/kg-day NA NA 4TED2
MANGANESE 7.69E+02 mghg 7.69E+02 7.5E-04 mg/kg-day 4.7E-02 mg/kg-day NA NA 1.6E-02
MERCURY 2.33E+00 mg/kg 2.33E4+00 2.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 7.6E-03
VANADIUM 1.86E+01 mg/kg 1.86E+01 1.8E-05 mg/kg-day 9.0E-03 mg/ig-day NA NA 2.05-03
(tota) 2.6E-01
Dermal BAP EQUIVALENT (FULL DLs| 1.35E+01 mg/ig 1.35E+01 1.1E-05 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 223e-01 mg/kg 2.23E-01 2.0E-07 mg/kg-day 20E-05 my/kg-day NA NA 1.0E-02
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 6.5E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 6.5E-03
ALUMINUM 8.89E+03 mg/kg 8.89E+03 mp/kg-day mg/ig-day NA NA
ANTIMONY 2.03E+00 mg/kg 2.03E+00 mg/kg-day mg/kg-day NA NA
ARSENIC 2.38E4+01 mg/kg 2.38E+01 4.6E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.5E-02
BARIUM 9.47E+01 mg/kg 9.47E+01 mg/kg-day mg/kg-day NA NA
CADMIUM 6.44E+00 mg/kg 6.44E+00 42E-08 mg/kg-day 25E-05 mg/kg-day NA NA 1.7E-03
CHROMIUM 5.05E+01 moikg 5.05E+01 mp/g-day mg/kg-day NA NA
COBALT 8.07E4+00 mgikg 8.07E+00 mg/kg-day mg/kg-day NA NA
COPPER 2.58E+02 mo/kg 2.58E+02 mg/kg-day mg/kg-day NA NA
IRON 3.36E+04 mg/kg 3.36E+04 mg/kg-day - mg/kg-day NA NA
MANGANESE 7.69E+02 mg/ig 7.69E+02 mg/kg-day mg/kg-day NA NA
MERCURY 2.33E400 mg/kg 2.33E+00 mg/kg-day mg/kg-day NA NA
VANADIUM 1.86E+01 mg/kg 1.86E+01 mg/kg-day mg/kg-day NA NA
(total) 3.4E-02
: Total Hazard Index Across All Exposure Routes/Pathways 3.0E-01

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculabon.

Derma! Absorption Fraction (Al SEPA, July 2004): .
Dioxins/furans - 0.03 Arsenic - 0.03 Arocior 1260 - 0.14
PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-7 7-7 8-7 Site 21 Soil OW RME Table7.7 ' : 2/1/2011 3:37 PM



TABLE 8.7- REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS TO SURFACE SOIL

2

Scenario Timelrame: Future

Medium: Soll

Exposure Medium; Surface Soil

Exposure Point: Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

()] Specity Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soill ABS) (USEPA, July 2004):

1 e

Dioxins/furans - 0.03
PAHs - 0.13

Table 4-7 7-7 8-7 Site 21 Soil OW RME Table8.7

Arsenic - 0.03

Arocior 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC "EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL D! 1.35E+01 mg/kg 1.35E+01 mg/kg M 4.7E-06 mg/kg-day 7.3E+00 (mg/kg-day) " 3.4E-05
AROCLOR 1260 2.23E-01 mg/kg 223E-01 makg M 7.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)”’ 1.6E-07
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 1.2E-11 mg/kg-day 1.5E405 (mg/kg-day)’ 1.8E-06
ALUMINUM 9.89E+03 mg/kg 9.89E+03 mg/kg M 3.5E-03 mg/kg-day (mg/kg-day)™
ANTIMONY 2.03E+00 mg/kg 2.03E+00 mglkg M 7.1E-07 mg/kg-day {mg/kg-day)’
ARSENIC 2.38E401 ma/kg 2.38E+01 mg/kg M 8.3E-06 mg/kg-day 1.5E400 (mg/kg-day)” 1.2E-05
BARIUM 9.47E+01 mg/kg 9.47E+01 mg/kg M 3.3E-05 mg/kg-day (mg/g-day)”®
CADMIUM 6.44E+00 mg/kg 6.44E+00 mghg M 2.2E-06 mg/kg-day (mp/kg-day)”®
CHROMIUM 5.05E401 mg/kg 5.05E401 mg/kg M 1.8E05 mg/kg-day {(m/kg-day)”
COBALT 8.07E+00 mg/kg B.07E+00 mg/g M 2.8E-06 mg/kg-day (mg/kg-day)”
COPPER 2.58E+02 mg/kg 2.58E+02 mg/g M 9.0E-05 mg/kg-day (mp/kg-day)*
IRON 3.36E+04 mg/kg 3.36E+04 mg/kg M 1.2E-02 mg/kg-day (mg/kg-day)*
MANGANESE 7.69E+02 mg/kg 7.69E+02 mg/ikg M 2.7E-04 mg/kg-day (mg/g-day)”’
MERCURY 2.33E+00 mg/kg 2.33E400 mg/kg M 8.1E-07 mg/kg-day {mg/kg-day)”
VANADIUM 1.86E+01 mg/kg 1.B6E+01 mg/kg M 6.5E-06 mg/kg-day (mg/kg-day)”
(total) 4.9E-05
Demal BAP EQUIVALENT (FULL D| 1.35E+01 mg/kg 1.35E+01 mg/kg M 4.0E-06 mg/kg-day 7.3E400 (mg/kg-day]” 2.9E-05
AROCLOR 1260 2.23E-01 ma/kg 2.23E-01 mp/kg M 7.2E-08 mg/kg-day 20E+00 (mg/kg-day)’ 1.4E-07
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 2.3E-12 mg/kg-day 1.5E+05 (mp/kg-day)” 3.5E-07
ALUMINUM 9.89E+03 mg/kg 9.89E+03 mghg M mg/kg-day (mp/kg-day)*
ANTIMONY 2.03E400 mg/kg 2.03E400 mg/kg M mg/kg-day {mg/kg-day)’
ARSENIC 2.38E+01 mg/kg 2.38E+01 mg/kg M 1.6E-06 my/xg-day 1.5E+00 (mg/kg-day)” 2.5E-06
BARIUM 9.47E+01 mg/kg 9.47E+01 mg/g M . mg/kg-day (mg/kg-day)’
CADMIUM 6.44E+00 mg/kg 6.44E400 mg/kg M 1.5E-08 mg/kg-day (mg/kg-day)”
CHROMIUM 5.05E+01 mg/kg 5.05E401 mg/kg M ' mg/kg-day (mg/kg-day)*
COBALT 8.07E+00 mg/kg 8.07E+00 mg/kg M mg/kg-day (mg/kg-day)"’
COPPER 2.58E+02 mg/kg 2.5BE+02 mg/kg M mg/kg-day (mg/kg-day)’
IRON 3.36E+04 mg/kg 3.36E404 mg/kg M mg/kg-day (mg/kg-day)”
MANGANESE 7.69E402 mg/kg 7.69E+02 mg/kg M mg/kg-day (mp/kg-day)”
MERCURY 2.33E+00 mg/kg 2.33E+00 mg/kg M mg/kg-day {mg/kg-day)”
VANADIUM 1.86E401 mg/kg 1 86E+01 mg/kg M mg/kg-day (mg/kg-day)"
(total) 3.2E-05
Total Risk Across All Exposure Routes/Pathways 8.1E-05
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TABLE 4.7a

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL (POSSIBLE FUTURE SURFACE SOIL)
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Occupational Worker
Receptor Age: Adutt
Exposure [Parameter] Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csoil |Chemical Concentration in Soil mgkg | 95% UCL or Max JUSEPA, December 2002 95% UCL or Max |USEPA, December 2002 Ingestion Intake (mg/kg/day) =
IR ingestion Rate of Soil mg/day 100 USEPA, May 1993 50 USEPA, May 1993 Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 250 USEPA, May 1993 219 USEPA, May 1993 JU.S. EPA, December 1989
ED Exposure Duration years 25 USEPA, May 1993 9 USEPA, May 1933
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW __ |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N _|Averaging Time (Non-Cancer) days 9,125 USEPA, December 1989 3,285 USEPA, December 1989
Demal Csoil JChemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 95% UCL or Max JUSEPA, December 2002 Demmal Intake (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm’/day 3,300 USEPA, July 2004 3,300 USEPA, July 2004 BW x AT
AF Saoil to Skin Adherence Factor mg/cm® 0.2 USEPA, July 2004 0.02 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demmal Absorption Factor (Solid) unitless chemical specific |USEPA, July 2004 chemical specific |USEPA, July 2004
EF  |Exposure Frequency days/year 250 USEPA, May 1993 219 USEPA, May 1993
ED Exposure Duration ~_years 25 USEPA, May 1993 9 USEPA, May 1993
BW __ |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 9,125 USEPA, December 1889 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion intake - RME = 3.49E-07
Noncancer Ingestion intake - RME = 9.78E-07

Cancer Dermal Intake - RME = 2.31E-06
Noncancer Dermal Intake - RME = 6.46E-06

Table 4-7a 7-7a 8-7a Site 21 Soil OW CTE Table4.7a

Cancer Ingestion Intake - CTE =
Noncancer Ingestion Intake - CTE =

Cancer Dermal Intake - CTE =
Noncancer Dermal Intake - CTE =

5.51E-08
4.29E-07

7.27E-08
5.66E-07




Scenario Timeframe: Future
Medium: Soft
Exposure Medium: Surface Soil

|Exposure Point Entrre Site
Receptor Poputation: Occupational Worker

Receptor Age: Adult

TABLE 7.7a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL
. SITE 21 - BUILDING 1517 ’

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Intake Intake Reference Refarence Reterance Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units Concertration | Concentration Quotient
Concemn vakie Units Value Unlts Units -
Ingestion BAP EQUIVALENT (FULL DLs] 3.57E+00 mg/ig 3.57E+00 1.5E-06 mg/kg-day mg/kg-day NA NA
NAPHTHALENE mp/kg mg/kg-day 2.0E-02 mg/kg-day NA NA
AROCLOR 1260 1.54E-01 mg'g 1.54E-01 6.6E-08 mp/kg-day 2.0E-05 mg/kg-day NA NA 3.3E03
[TCDD TEQs (FULL DLs) 3.35E-05 mo/kg 3 35E-05 1.4E-11 mg/xg-day 1.0E-09 mg/kg-day NA NA 1.4E-02
ALUMINUM 7.62E+03 mg/kg 7.62E+03 3.3E03 mg/kg-day 1.0E400 mo/kg-day NA NA 33603
ANTIMONY 1.06E400 mg/kg 1.05E+00 45E-07 mg/kg-day 4.0E-04 mg/kg-day NA NA 1.1E-03
ARSENIC 1.25E+01 mg/kg 1.25E+01 5.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.8E-02
BARIUM 7.64E+01 mg/kg 7.64E401 3.3E-05 mg/kg-day 2.0E-01 mg/kg-day NA NA 1.6E-04
. CADMIUM 2.30E+00 mg/kg 2.30E+00 SSE-07 mg/q-day 1.0E-03 mg/ikg-day NA NA 9.8E-04
CHROMIUM 2.03E401 mg/kg 2.03E+01 B8.7E-06 mg/kg-day 3.0E-03 mg/kg-day NA NA 2.9E03
COBALT 6.59E+00 mg/ky 6.59E+00 28E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 9.4E-03
COPPER 9.36E+01 mg/kg 9.36E+01 4.0E-05 mg/kg-day 4.0E-02 mo/kg-day NA NA 1.0E-03
IRON 2.68E+04 mg/kg 2 68E+D4 1.1E-02 mg/kg-day 7.0E-0 mg/ig-day NA NA 1.6E-02
MANGANESE 5.89E+02 mgkg 5.89E+02 25E-04 mo/kg-day 4.TEQ2 mg/kg-day NA NA 5.4E-03
MERCURY 5.68E-01 mg/kg 5.68E-01 24E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 8.1E-04
VANADIUM 1.67E+01 mg/kg 1.67E+01 7.1E-06 mg/kg-day 9.0E-03 mg/kg-day NA NA 7.9E-04
(total)] 7.8E-02
Dermal BAP EQUIVALENT (FULL DLs] 3.57E+00 mg/kg 3.57E+00 26E-07 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 1.54E-01 mg/g 1.54E-01 12E-08 mp/kg-day 2.0E-05 mg/kg-day NA NA 6.1E-04
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 57E13 mg/kg-day 1.0E-09 mg/kg-day NA NA 5.7E-04
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mg/kg-day mg/xg-day NA NA
ANTIMONY 1.06E400 mgkg 1.06E+00 mg/kg-day my/kg-day NA NA
ARSENIC 1.25E+01 mg/kg 1.25E+01 21EQ7 mg/kg-day 3.0E-04 mg/kg-day NA NA 7.0E-04
BARIUM 7.64E+01 mg/kg 7.64E+01 mg/kg-day mg/kg-day NA NA
CADMIUM 2.30E+00 mg/kg 2.30E+00 13E-09 mg/kg-day 2.56-05 mg/kg-day NA NA 5.2E-05
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mg/kg-day mg/kg-day NA NA
COBALT 6.59E+00 mg/kg 6.59E400 mg/kg-day mg/kg-day NA NA
COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg-day mg/kg-day NA NA
IRON 2. 68E+04 mg/kg 2.68E+04 my/ig-day mg/kg-day NA NA
MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg-day mp/kg-day NA NA
MERCURY 5.68E-01 mgikg 5.68E-01 mg/xg-day mg/kg-day NA NA
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/kg-day mg/kg-day NA NA
(total) 1,9E-03
Total Hazard Index Across All Exposure Routes/Pathways 8.0E-02

(1)  Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

Table 4-7a 7-7a 8-7a Site 21 Soil OW CTE Table7.7a

Dioxins/furans - 0.03
PAHs - 0.13

Arsenic - 0.03

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contart with soil.

2/1/2011 3:39 PM
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TABLE 8.7a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

. SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS
Scenario Timeframa: Future -
Medium: Soil
Exposure Medium; Surface Soil
Exposure Point: Entire Site
Receptor Population: Occupational Worker
Receptor Age: Adult
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Siopa Cancer
Routs of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancen) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL D 3.57E+00 mg/kg 3.57E+00 mg/kg M 2.0E-07 mg/kg-day 7.3E400 (mg/kg-day)™ 1.4E-06
ARCCLOR 1260 " 1.54E-01 mg/kg 1.54E-01 mg/kg M 8.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)™ 1.7E-08
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mgkg M 1.8E-12 mg/kg-day 1.5E405 {(mg/kg-day)” 2.8E-07
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mgkg M 4.2E-04 mg/kg-day (mg/kg-day)”
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg M 5.8E-08 mg/kg-day (mg/kg-day)”
ARSENIC 1.25E4+01 mg/kg 1.25E+01 mg/kg M 6.9E-07 mg/kg-day 1.5E+00 (mg/kg-day)™ 1.0E-06
|BARIUM . 7.64E+01 mg/kg 7.64E+01 mg/kg M 4.2E-06 mg/kg-day (mg/kg-day)”
CADMIUM 2.30E+00 mgkg 2.30E+00 mg/kg M 1.3E-07 mg/kg-day (mg/kg-day)™
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mgkg M 1.1E-06 mg/kg-day (mg/kg-day)”
COBALT 6.59E+00 mg/kg 6.59E+00 mgkg M 3.6E-07 mg/kg-day {mg/kg-day)”
COPPER 9.36E+401 mg/kg 9.36E+01 mg/kg M 5.2E-06 mg/kg-day (mg/kg-day)”"
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M 1.56-03 mg/ikg-day (mg/kg-day)”
MANGANESE 5.89E+02 mo/kg 5.89E+02 mg/kg M 3.2E05 mg/kg-day {mg/kg-day)”
‘ MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M 3.1E-08 mg/kg-day (mg/kg-day)”
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/xg M 9.2E-07 mg/kg-day (mg/kg-day)”
(total) 2.8E-06
Dermal BAP EQUIVALENT (FULL DI 3.57E+00 mg/kg A57E+00. mg/kg M 3.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)’ 2 5E-07
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 1.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)” 3.1E-09
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 7.36-14 mg/kg-day 1.5E+05 (mg/kg-day)” 1.1E-08
ALUMINUM 7.62E+403 mpkg 7.62E+03 mg/kg M mg/kg-day (mg/kg-day)”
. ANTIMONY 1.06E4.00 mg/kg 1.08E+00 mg/kg M mg/kg-day (mg/kg-day)™
JARSENIC 1.25E+01 mg/g 1.25E+01 mg/kg M 2.7E-08 mg/kg-day 1.5E+00 (mg/kg-day)” 4.1E-08
BARIUM 7.64E+01 mg/kg 7.64E+01 mg/kg ™ mg/kg-day (mg/kg-day)™*
CADMIUM 2.30E+00 mg/kg 2.30E+00 mgkg M mg/kg-day (mg/kg-day)”
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mgikg M mg/kg-day (mg/xg-day)”
COBALT 6.59E+00 mg/kg 6.59E+00 mg/kg M mg/kg-day {mg/kg-day)™
COPPER 9.36E+01 mg/kg 9.36E+01 mgkg M mg/kg-day (mg/kg-day)™
IRON 2 68E+04 mg/kg 2.68E+04 mg/kg M mg/kg-day (mg/kg-day)”
MANGANESE 5.89E+02 mg/kg 5.89E402 mg/kg M mg/kg-day (mg/kg-day)”
MERCURY 5.68E-01 mg/kg 5.6BE-01 mg/kg M mg/kg-day (mg/kg-day)”
VANADIUM 1.67E+01 mp/kg 1.67E+01 mg/kg M mg/kg-day (mg/kg-day)”
(lotal) 3.0E-07
Total Risk Across All Exposure Routes/Pathways 31E-06
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal ion Fraction fro) il(ABS) (USEPA, Ju|
Dioxinsffurans - 0.03 Arsenic - 0.03 Araclor 1260 - 0.14
‘ PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.
Table 4-7a 7-7a 8-7a Site 21 Soil OW CTE Table8.7a 2/1/2011-3:39 PM
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TABLE 4.8
VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)
. SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

Medium: Surface Soll

Exposure Medium: Alr

Exposure Point Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult

Exposure Roite] Parameter " Parameter Definition Units RME RME cT cr Intake Equation/
Code Value Rationale/ Vaiue Rationale/ Mode! Name
Reference Reference
Inhatation Cs Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1993 95% UCL or Max [USEPA, May 1993 Intake (mg/kg/day) =
VF  |Volatilization factor - Chemical Specific mkg (1) USEPA, December 2002 M USEPA, December 2002
PEF |Particulate emission factor m’/kg 1.36E+09  [USEPA, December 2002 1.36E+09 USEPA, December 2002 | cs x [.l_ + :, x ET x EF x ED
ET  |Exposure Time hours/day 8 USEPA, December 2002 4 {USEPA, December 2002 VF  PEF
EF Exposure Frequency days/year 250 IEPA, April 2004 120 7? AT x 24
ED Exposure Duration years 25 Professional Judgement 9 USEPA 199777
' AT-C |Averaging Time (Cancer} days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 9125 IEPA, Janaury 2003 3285 IEPA, Janaury 2003
Notes:
(1) - Calculated according to USEPA Soil Screening Guidance, December 2002,
Daily intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)
Cancer Inhalation Intake(RME) = 8.15E-02 Cancer Inhalation intake(CTE) = 7.05E-03
Noncancer Inhalation Intake(RME) = 2.28E-01 Noncancer Inhalation Intake(CTE) = 5.48E-02
Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)
Table 4-8 7-8 8-8 Site 21 Soil Inhalation OW RME Table4.8 OW - 2/1/2011 3:40 PM
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Igcenarlo Timeframe: Future
Medium: Surface Soll

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult

TABLE 7.8 REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure

Chemical Medium

Medium

Route

e Intake Intake Referance Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) {Non-Cancern) Concentration | Concentration Quotient
Concem Value Units Valus Units for Hazard Units Units
Calculation (1)
Inhalation MERCURY 2.33E+00 mg/kg 1.7E-09 mg/m® R 3.9E-10 mg/m° 3.0E-05 mg/m® 1.3E-05
(total) 1.3E-05
Total Hazard Index Across All Exposure Routes/Pathways 0.000013

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-8 7-8 8-8 Site 21 Soil Inhalation OW RME Table7.8
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8.8 REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS

EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

Scenario Timeframe: Future

Medium: Surface Sail

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancen) {Cancer) Risk Risk Units. Risk
Concem Value Units Value Units Calculation (1) Units
Inhalation .
No carcinogenic COPCs
for inhalation pathway
{total) : 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00
. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-8 7-8 8-8 Site 21 Soil Inhalation OW RME Table8.8 2/1/2011 3:41 PM
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Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: QOccupational Worker
Receptor Age: Adutt

TABLE 4.8a

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure RoulJ Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
inhalation CcS Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1983 95% UCL or Max |USEPA, May 1993 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m/kg (1) USEPA, December 2002 (4)) USEPA, December 2002
PEF  |Particulate emission factor m°/kg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 CS x l:_l_ + 1 :l x ET x EF x ED
ET  [Exposure Time hours/day 8 USEPA, December 2002 4 USEPA, December 2002 VF  PEF
EF Exposure Frequency days/year 250 IEPA, April 2004 120 7 AT x 24
ED Exposure Duration years 25 Professional Judgement 9 USEPA 199777
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 9125 IEPA, Janaury 2003 3285 IEPA, Janaury 2003

Notes:

(1) - Caleulated according to USEPA Soll Screening Guidance, December 2002.

Dally Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF))/ (AT x 24)

Cancer Inhalation Intake(RME) = 8.15E-02
Noncancer Inhalation Intake(RME) = 2.28E-01

Cancer Inhalation Intake(CTE) = 7.05E-03
Noncancer Inhalation Intake(CTE) = 5.48E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-8a 7-8a 8-8a Site 21 Soil Inhalation OW CTE Table4.8a
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TABLE 7.8a CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
. EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIiL)
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire She

Receptor Population: Occupational Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) {Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Inhalation ]MERCURY 5.68E-01 mg/kg 4.2E-10 mg/m® R 2.3E-11 mg/m° 3.0E-05 mg/m® 7.6E-07
{total) 7.6E-07
Total Hazard Index Across All Exposure Routes/Pathways | 0.0000008

Table 4-Ba 7-8a 8-8a Site 21 Soil Inhalation OW CTE Table7.8a
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8.8a CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

Scenario Timeframe: Future

Medium: Surface Soll

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Occupational Worker
Receptor Age: Adult i

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk {Cancer) (Cancer) Risk Risk Units Risk
Concem Value Units Value Units Calculation (1) Units
No carcinogenic COPCs
for inhalation pathway
(total) 1 ‘0.0E+00
Total Risk Across All Exposure Routes/Pathways 0.E+00
42.

Table 4-8a 7-8a 8-8a Site 21 Soil Inhalation OW CTE Table8.8a
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TABLE 4.9
VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Eprsure Point: Entire Site
Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)
Exposure |Paramete Parameter Definition - Units RME RME CTE CTE Intake Equation/
Route Code T Value Rationale/ Value Rationale/ Model Neme
Reference Reference
ingestion Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1993 Ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 100 USEPA, May 1993 50 Professional Judgement Csoil x IR x Fi x EF F
Fi Fraction In‘gceged unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF  |Exposure Frequency days/year 26 Professional Judgement 13 Professional Judgement U.S. EPA, December 1989
ED |Exposure Duration years 10 Adolescent, Age 7 - 16 10 Adolescent, Age 7 - 16
CF |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW |Body Weight kg 42 USEPA, August 1997 42 USEPA, August 1997
AT-C ]Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989
Dermal Csoil JChemical Concentration in Soil mg/kg 95% UCL or Max JUSEPA, December 2002 Mean USEPA, May 1993 Dermal Intake (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 oil x CF x SA x AF x ABS x EF x ED
SA  |Skin Surface Area cm‘/day 3,280 USEPA, August 1997 3,100 USEPA, August 1997 BW x AT
AF Soil to Skin Adherence Factor mg/cmT 02 USEPA, July 2004 0.04 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demmal Absorption Factor (Solid) unitless chemical specific |USEPA, July 2004 chemical specific |USEPA, July 2004
EF Exposure Frequency days/year 26 Professional Judgement 13 Professional Judgement
ED Exposure Duration years 10 Adolescent, Age 7 - 16 10 Adolescent, Age 7 - 16
BW Body Weight kjg_; 42 USEPA, August 1997 42 USEPA, August 1997
AT-C _|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N JAveraging Time {Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)

Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

- Cancer Ingestion Intake - CTE = 6.06E-09
Noncancer Ingestion Intake - CTE = 4.24E-08

Cancer Ingestion Intake - RME = 2.42E-08
Noncancer Ingestion Intake - RME = 1.70E-07

Cancer Dermal Intake - CTE = 1.50E-08
Noncancer Dermal Intake - CTE = 1.05E-07

Cancer Dermal Intake - RME = 1.59E-07
Noncancer Dermal Intake - RME = 1.11E-06

Table 4-9, 7-9, 8-9 - Site 21 Surface Soil Tresp RME Table4.9




TABLE 7.9 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
STTE 21 - BULLDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Sconario Timeframe: Future
Mediom:  Soll
Exposure Medium: Surface Soll
Exposure Point: Enire Site
F Pop h{
f Age: Adcioscent (7 - 16 years)
Exposure Chermical Medium Medum Routs EPC intake Intake R Rek R Ref Razard
Route of Potental EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Unts | Concentration | Concentration | Quobent
Concem Vaue Vaue for Razard Units Units
Caicutation (1)
{ingeston BAP EQUIVALENT (FULLDLY]  1.347E+01 mphyg 1.35E+01 mghg M 2 3E-06 mgAg-day mg/kg-day NA NA
AROCLOR 1260 2.23E-01 moAg 22301 mghg M 3.8E-08 mg/ig-day 2.0E05 mg/kg-day NA NA 1.9E-03
[TCDD TEQs (FULL DLs) 3.35E-05 mo/Ag 335605 mokyg M 57E-12 mg/kg-day 1.0E-09 mg/g-day NA NA S7E-03
ALUMINUR 9.B9E403 mghg 0.89E+03 mghg ] 1.7E-03 mg/kg-day 1.0E400 mg/kg-cay NA NA 17603
IANTDMONY 2.03E400 mghg 2.03E+00 mghg M 34E07 mghgday | 4.0E04° mghqy-day NA NA B.6E-04
ARSENIC 2.38E+01 mohg 238401 mgkg M 4.0E-08 mgg-day S.0E-04 mg/kg-day NA NA 1.36-02
BARIUM 8 47E+01 moAg 9.47E+01 mg/g M 1.6E-05 mo/kg-day 2.0E-01 mg/kg-day NA NA B.0E-05
CADMIUM 8.44E+00 mg/g 6.44E+00 mghg M 1.1E-08 mgfg-day 1.0E-03 mg/kg-day NA NA 1.1E6-03
CHROMILM S05E+01 mghg 5.05E+01 mghyg M 8.6E-08 mg/hg-day 3.0E-03 mg/kg-cay NA NA 2.9E.03
COBALT 8.07E+00 my/g B.OTE+00 my/kgy M 1.4E-08 mg/kg-day 3.0E-04 mg/kg-cary NA NA 4.6E03
COPPER 258E+02 my/kg 2.58E+02 mg/kg ] 44E-05 mg/g-day 4.0E-02 mg/kg-day NA NA 1.1E€-03
IRON 9.96E+04 mghg 9.36E+04 mg/kg M 57E-03 mohg-day 70601 mg/kg-day NA NA 8.1E-03
MANGANESE 7.89E402 mghg 7.89€402 mgfeg M 1.36-04 mg/ig-day 47602 mg/kg-day NA NA 26E-03
MERCURY 2 3SE+00 moAyg 2 33E+00 my/kg M 4.0E-07 mg/ig-day 3.0E-04 mg/g-day NA NA 1.3E-03
VANADIUM 1.86E401 mphg 1.86E+01 mohg M 31E-08 mg/kg-dey 9.0E-03 mg/kg-tay NA NA SSE-04
(total) A5E-02
Dermal BAP EQUIVALENT (FULL DLs  1.347E+0% mghg 1.35E401 mg/ig Y] 1.56-08 mpAg-day mg/g-cay NA NA
AROCLOR 1250 2.23E-01 mg/g 223601 mg/ig M 3.5E-08 mg/kg-day 20605 mg/kg-day NA NA 1.7E-03
TCOD TEQs (FULL Dis) 3356-05 mphg mghg M 11612 mg/kg-day 1.06-09 mg/g-day NA NA 1.1E-03
ALUMINUM 9.86E+03 mg/kg 8.89E+03 mykg M mg/g-day 1.0E+00 mg/g-day NA NA
ANTIMONY 2035400 mghg 2.03E+00 mog ] mog/g-day 4.08-04 mg/g-day NA NA
ARSENIC 2.38E+01 mghy 2.38E+01 mghg M B.0E-07 myg/ig-day 3.0E-04 mg/g-day NA NA 27E-03
BARIUM SATE+01 mohg mokg M mpfig-day mp/icg-day NA RA
CADMIUM 6.44E+00 myhq mg/kg M 72600 mg/g-day 25605 mg/kg-day NA NA 29E-04
CHROMIUM 5.05E+01 mghg mghky L mghg-day mg/xg-day NA RA
i COBALT 8.07E+00 mokg mgkg ™ mg/g-day mg/eg-day NA NA
COPPER 258E+02 mykg mghyg M my/kg-day mp/ig-day NA NA
(RON S.36E+04 mghyg mghyg M mgkg-day mg/kg-day NA NA
769E+02 mgAg mghg M mo/g-day p/ie-day NA NA
MERCURY 2.35E+00 L] mg/ig L mgAg-ay mg/kg-day NA NA
VANADIUM , 1.86E+01 mghg mg/g M mg/g-day mg-day NA NA
(totaf) S.8E-03
Total Hazard index Across All Exposure Routes/Pathways 0.05

Arodior 1280 - 0.14
PAHs - 0.13 Other Metals and Volatlles - not evaluated for dermal contact with sol.

Table 4-9, 7-9, 8-9 - Site 21 Surface Soil Tresp RME Table7.9 2/1/2011 3:45 PM
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TABLE 8.9 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point Entire Site
Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intaks Cancer Slope Cancer Slope Cancsr
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
ingestion BAP EQUIVALENT (FULLDLY  1.35E+01 mg/kg 1.35E+01 mg/kg M 9.8E-07 mg/kg-day 7.3E+00 (mg/kg-day) ™ 7.1E-06
AROCLOR 1260 2.23E-01 mg/Kg 2.23E-01 mg/kg M 5.4E-09 mg/kg-day |. 2.0E+00 {mg/kg-day)™ 1.1E-08
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M B.1E-13 mg/kg-day 1.5E405 (g/kg-day)” 1.2E-07
ALUMINUM 9.89E+03 mg/kg 9.89E+03 mg/kg M 24E04 mg/kg-day (mg/kg-day)”’
ANTIMONY 2.03E+00 mg/kg 2.03E+00 mg/kg M 4.9E-08 mg/kg-day (mg/kg-day)™
ARSENIC 2.38E401 mg/kg 2.38E+01 mg/kg M 5.8E-07 mg/kg-day 1.5E+00 {mg/xg-day)™ B.7E-07
BARIUM 9.47E+01 mg/kyg 9.47E+01 mg/kg M 2 3E-06 mg/kg-day (mg/kg-day)”
CADMIUM 6.44E400 mg/g 6.44E+00 mg/kg M 1.6E-07 mg/kg-day {mg/kg-day)™
Acuaomuu 5.05E+01 mg/kg 5.05E+01 mghg M 1.2E-06 mg/kg-day (mg/kg-day)”
COBALT 8.07E+00 mg/kg 8.07E+00 mg/kg M 2.0E-07 mg/ig-day (mg/kg-day)™
COPPER 2 58E+02 mg/kg 25BE+02 mgfkg M 6.3E-06 mg/kg-day {mg/kg-day)”
iIRON 3.36E+04 mg/kg 3.36E+04 mg/kg M 8.1E-04 mg/kg-day (mg/kg-day)™
MANGANESE 7.69E+02 mg/kg 7.69E402 mgkg M . 1.9E05 mg/kg-day (mg/kg-day)™
MERCURY 233E+00 mg/kg 2.33E+00 mg/kg M 5.6E-08 mg/kg-day (mg/kg-day)”
VANADIUM 1.86E+01 mg/kg 1.86E+01 mg/kg M 45E-07 mg/kg-day (mg/kg-day)™
(total) 8.1E-06
Dermal BAP EQUIVALENT (FULL DI 1.35E+01 mg/kg 1.35E401 mg/kg M 8.3E07 mg/kg-day 7.3E+00 (mg/kg-day)™ 6.1E-06
AROCLOR 1260 2.23E-01 mg/kg 2.23E-01 mg/kg M 5.0E-09 mg/kg-day 2.0E+00 (mp/kg-day)” 9.9E-09
TCDD TEQs (FULL DLs) 3.35E-05 " mg/kg 3.35E-05 mg/kg M 1.6E-13 mg/kg-day 1.5€405 (mg/kg-day)™ 2.4E-08
ALUMINUM 9.89E4+03 mg/kg 9.89E+03 mo/kg M mg/kg-day (mg/kg-day)”
ANTIMONY 2.03E+00 mg/kg 2.03E+00 mg/kg M mg/kg-day (mg/kg-day)™
ARSENIC ) 2.38E+01 mg/kg 2.38E+01 mg/kg M 1.1E07 mg/kg-day 1.5E+00 (mg/xg-day)* 1.7E07
BARIUM 9.47E+01 mg/kg 9.47E+01 mg/kg M mg/kg-day (mg/kg-day)!
CADMIUM 6.44E+00 mokg | 6 44E+00 mg/kg M 1.0E-09 mg/kg-day (mg/kg-day)™
CHROMIUM 5.05E+01 mg/kg 5.05E+01 mg/kg M mg/kg-day {mg/kg-day)™
COBALT 8.07E+00 mo/kg 8.07E+00 mg/kp M mg/kg-day (mg/kg-day)™
COPPER 2.58E402 mg/kg 2.58E+02 mg/kg M mg/kg-day (mg/kg-day)”
IRON 3.36E+04 mo/kg 336E+04 my/kg M mg/kg-day {mg/kg-day)’
MANGANESE 7.69E+02 mghg 7.69E+02 mg/kg M mg/kg-day {mg/kg-day)"*
MERCURY 2.33E+00 mg/kg 2.33E+00 mg/kg M mg/kg-day (mg/kg-day)™
VANADIUM 1.86E+01 mg/kg 1.86E+01 ma/kg M mg/kg-day (mg/kg-day)”
(total) 6.3E-05
Total Risk Across All Exposure Routes/Pathways 1.4E-05

(1) Specify Medium-Speclfic (M) or Route-Specific (R) EPC selected for risk calculation.
ermal Absorption Fraction from Soil{ABS) (USEPA, July 2 H

Dioxinsfurans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
PAHSs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.
}
Table 4-9, 7-9, 8-9 - Site 21 Surface Soil Tresp RME Table8.9 2/1/2011 3:44 PM




TABLE 4.9a
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)
Exposure Parametell Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/" Model Name
Reference Reference
Ingestion Csoil |Chemical Concentration in Soil mgkg 95% UCL or Max |USEPA, December 2002 Mean USEPA, December 1989 Ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil _mg/day 100 USEPA, May 1993 50 Professional Judgement Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 26 Professional Judgement 13 Professional Judgement U.S. EPA, December 1989
ED Exposure Duration years 10 Adolescent, Age 7 - 16 10 Adolestent, Age 7 - 16
CF |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW _ |Body Weight kg 42 USEPA, August 1897 42 USEPA, August 1997
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989
Dermal Csoil |Chemical Concentration in Soil mg/kg 895% UCL or Max |USEPA, December 2002 Mean USEPA, December 1989 Dermal Intake (mg/kg/day) =
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoll x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm®/day 3,280 USEPA, August 1997 3,100 USEPA, August 1997 BW x AT
AF  |Soil to Skin Adherence Factor mg/cm” 0.2 USEPA, July 2004 0.04 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demnal Absorption Factor (Solid) unitless chemical specific |USEPA, July 2004 chemical specific JUSEPA, July 2004
EF  |Exposure Frequency days/year 26 Professional Judgement 13 Professional Judgement
ED |Exposure Duration years 10 Adolescent, Age 7 - 16 10 Adolescent, Age 7 - 16
BW __|Body Weight kg 42 USEPA, August 1997 42 USEPA, August 1997
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.42E-08
Noncancer ingestion intake - RME = 1.70E-07

Cancer Ingestion Intake - CTE = 6.06E-09
Noncancer Ingestion Intake - CTE = 4.24E-08

Cancer Dermal Intake - CTE = 1.50E-08
Noncancer Dermal Intake - CTE = 1.05E-07

Cancer Dermal Intake - RME = 1.59E-07
Noncancer Dermal Intake - RME = 1.11E-06

Table 4-9a 7-9a 8-9a - Site 21 Surface Soil Tresp CTE Table4.9a




TABLE 7.8a- CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

STTE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenarlo Timeframe: Future
Medium: Soll
Exposure Medham: Surtace Sdit
Exposure Point: Entire She
{Receptor Populatior: Trespesser
{Receptor Age: Adolescert (7 - 16 yesm)
Exposure Chemical Medium Madium Route Routs EPC Intake Intake Ret, R h Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer} | (Non-Cancen Dose Dose Units | C: [~ Qustient
. Concem vahue Unhs Value Units for Hazard Units Units
Ceiculation (1)
{ingeston BAP EQUIVALENT (FULL Dis|  S.57E+00 mg/kg S.57E+00 mgikg M 1.5E-07 mg/kg-cay mp/kg-day NA NA
AROCLOR 12680 1.54E-01 moAg 1.54E-01 mghg 7] 6.56-09 mg/kg-day 2.0E-05 mgAg-day NA NA 33504
[TCOD TEQs (FULL Dis) 3.35E-05 mo/kg 335E05 mg/hg 7] 1.4E-12 mg/kg-day 1.06-08 mg/Ag-day NA NA 1.4E-03
ALUMINUM 7.62E+03 mgig 7.82E+08 mg/kg M 32E-04 mp/kg-day 1.06+00 mg/xg-day NA NA S2E-04
ANTIMONY 1.08E+00 mpig 1.08E+00 mgikg ] 4.5E-08 myig-day 4.0E-D4 mg/g-clay NA NA 1.1E-04
ARSENIC 1.25E+01 mphg 1.25E401 - mpig M 5.3E-07 my'kg-day 3.0E-04 mg/xg-day NA NA 1.BE-03
BARIUM 7.54E+01 my/ig 7.84E401 mafig ™M 3.2E-08 my/kg-daty 2.0E-01 mg/kp-ay NA NA 1.5E-05
CADMILIM 2.30E+00 mokg 2.30E+00 meykg 1] 9.8E-08 mofeg-day 1.06-03 mp/kg-clay NA NA 8.BE-05
(CHROMIUM 2.03E+01 moig 2.03E+01 mkg M 8.6E-07 mog-day 3.06-03 mg/kg-day NA NA 28E-04
coBaLT 8.59E+00 myig 6.55E+00 mphg M 28E-07 mokg-day 30504 mg/kg-day NA NA 5.3E-04
COPPER 9.36E+01 mgkg 9.96E401 mpAg 1] 4.0E-06 mp/kg-day 4.0E-02 mpig-day NA NA 99E-05
[RON 2.6BE+04 my/kg 2.88E+04 mg/g M 1.16-03 rry/g-dlay 7.0E-01 mghg-day NA NA 1.6E-03
MANGANESE 5.89E+02 mgkg 5.89E+02 mghg M 25E-05 mofigy-day 47602 mg/ig-day NA NA 5.3E-04
MERCURY 5.68E-01 mo/kg 5 88E-01 mg/ig ('] 24E-08 mg/kg-day 8.0E-04 mg/kg-day NA NA B.OE-05
VANADIUM 1.67E+01 mg/kg 1.87E+01 mgkg Y] 71607 mg/kg-day 8 0E-03 mg/kg-cay NA NA 7.9E-05
7IE
Dermal mo/kg A.57E+00 mphg M 4.8E-08 mg/kg-day mg/kg-cary NA NA
mghg 154E-01 mofkg ('] 2.36-09 mo/kg-day 2.0E-05 mohg-tday NA NA 11604
mg/ig 3.35E-05 my/kg ] 11E-13 mghg-day 1.0E-08 mgAgrday NA NA 1.1E-04
mg/kg 7.62E403 mghg M mo/kg-day 1.0E+00 mo/kg-day NA NA
mohg 1.06E+00 mghg M mgAg-day 4.0E-04 mgAc-day NA NA
mgig 1.25E+01 mpkg Y] S.9E-08 mg/g-day 3.0E-04 mg/kg-day NA NA 1.3E-04
mghg 7.64E401 makg M mo/kg-day mg/kg-day NA NA
mghg 2 30F+00 mg/kg " 24E-10 mofig-day 2.56-05 myikg-day NA NA 6.7E-06
mghg 2.03E401 moig M mp/g-day miycg-day NA NA
mgig G.59E+00 mghg M mgAg-tay mg/kg-day NA NA
L] 9.36E+01 moAQ M mohp-cary mg/g-day NA NA
my/kg 26BE+04 mgAg ] mo/g-day mg/g-day NA NA
moig SE8E.02 mghg L mg/kg-day my/kg-day NA NA
myig S5.68E-01 mghy M mp/g-day moAqg-day NA NA
mAg | 1.87E.01 moAg ™ mgAg-day mgic-day NA NA
(total) ‘ 3.5E-08
Total Hazard Indax Across All Exposure Routes/Pathways 0.008
(R} EPC salocted for hazard calculation.
B o ! EPA. Jity 2004):
Dioxing/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
PAHs - 0.13 Other Metals and Volatiies - nat evaluated for derma! contact with soll.

Table 4-9a 7-9a 8-9a - Site 21 Surface Soil Tresp CTE Table7.9a

2/1/2011 3:47 PM



TABLE 8.9a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULA'HON OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

Scenario Timeframe: Future
Medium: Solil

Exposure Medium: Surface Soil
Exposure Point: Entire Site

Receptor Populaton: Trespasser
Receptor Age: Adolescent (7 - 16 years)

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Demnal

ion Fraction Soll USEPA, Ju
Dioxins/furans - 0.03 Arsenic - 0.03
PAHs - 0.13

Table 4-9a 7-9a 8-9a - Site 21 Surface Soil Tresp CTE TableB8.9a

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

Exposure Chemical Medium Madium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Routs of Potential EPC EPC EPC EPC for Risk (Cancen) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
Ingastion BAP EQUIVALENT (FULL D 3.57E+00 mg/kg 357E+00 mg/kg M 6.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)” 4.7€-07
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 9.3E-10 mg/kg-day 2.0E+00 (mg/kg-day)” 1.9-09
ITCDD TEQs (FULL DLs) 3.35E-05 mp/kg 3.35E-05 mg/kg M 20E-13 mg/kg-day 1.5E+05 {mg/kg-day)” 3.0E-08
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mg/kg M 4.6E-05 mg/kg-day (mg/kg-day)™
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mp/kg M 6.4E-03 mg/kg-day (mg/kg-day)™
ARSENIC 1.25E+01 mg/kg 1.25E+01 mg/g M 7.5E-08 mg/kg-day 1.5E+00 (mg/kg-day)™ 1.1E-07
BARIUM 7.64E4+01 mgikg 7.84E401 mp/g M 4.6E-07 mg/kg-day (mg/kg-day)”
CADMIUM 2.30E+00 mg/kg 2.30E+00 mg/g M 1.4E-08 mg/kg-day (mg/kg-day)”
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mg/kg M 1.2E-07 mg/kg-day (mgAg-day)”
COBALT 6.59E+00 mglkg 6.59E+00 mg/kg M 4.0E-08 mg/kg-day (mg/xg-day)”
COPPER 9.36E+01 mg/kg 9.36E+01 mghkg M 5.7E-07 mg/kg-day (mg/kg-day)”
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M 1.6E-04 mg/kg-day (mg/kg-day)™
MANGANESE 5.89E+02 mghg 5.89E+02 mg/kg M 3.6E-05 mg/kg-day {mg/kg-day)™
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M 3.4E09 mg/kg-day (mg/xg-day)”’
VANADIUM 1.67E+01 mg/g 1.67E+01 mg/kg M 1.0E-07 mg/kg-day {mg/kg-day)”
(total) 62E-07
Dermal BAP EQUIVALENT (FULL 3 57E+00 mg/kg 357E4+00 mg/kg M 21E-08 mg/kg-day 7.3E+00 {mp/kg-day)” 15E-07
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 3.2E-10 mg/kg-day 2.0E+00 (ma/xg-day)” 6.5E-10
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 15E-14 my/xg-day 15E405 {mg/g-day)” 23E-09
ALUMINUM 7.62E403 mg/kg 7.62E+03 mg/kg M mg/kg-day (mg/kg-day)™
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg M mg/kg-day (mg/g-day)”
ARSENIC 1.25E+01 mg/kg 1.25E+01 mp/g M 5.6E-09 mg/kg-day 1.5E+00 (mg/kg-day)* B.4E-09
BARIUM " 7.64E+01 mg/kg 7.64E+01 mg/kg M mg/kg-day (mo/kg-day)”
CADMIUM 2.30E+00 mg/g 2.30E+00 mg/kg M 35E-11 mghg-day (mg/kg-day)™
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mg/kg M mg/kg-day (mg/kg-day)™*
COBALT 6.59E+00 mg/kg 6.59E+00 mg/ky M mghg-day (mg/kg-day)”
COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg M mg/kg-day (mg/kg-day)”
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M mg/kg-day (mp/kg-day)™!
MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg M mg/kg-day (mg/kg-day)?
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M mg/kg-day (mg/kg-day)"!
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/kg M mg/kg-day (mg/kg-day)™
(total) 1.6E-07
Total Risk Across All Exposure Routes/Pathways 7.8E-07

2/1/2011 3:47 PM
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Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)

TABLE 4.10

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Flou‘teL Parameter Parameter Definition Units RME RME cr cT Intake Equation/
Code Value Rationale/ Value Rationate/ Model Name
Reference Reference
inhalation cs Chemical concentration in soil mg/kg 95% UCL or Max JUSEPA, May 1933 Mean USEPA, December 1889 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific malkg ) USEPA, December 2002 (1) USEPA, December 2002
PEF _|Particulate emission factor mkg 1.36E+09___|USEPA, December 2002 1.36E+09  |USEPA, December 2002 | ¢ x [_1_ + ] « ET x EF x ED
ET  |Exposure Time hours/day 2 Professional Judgment 1 Professional Judgment VF  PEF
EF Exposure Frequency days/year 26 Professional Judgment 13 Professional Judgment AT x 24
ED Exposure Duration years 10 Professional Judgement 10 Professional Judgment
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N  |Averaging Time (Non-Cancer) days 3650 IEPA, Janaury 2003 3650 IEPA, Janaury 2003
Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

Daily Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 8.48E-04
Noncancer Inhalation Intake(RME) = 5.94E-03

Cancer Inhalation Intake(CTE) = 2.12E-04
Noncancer Inhalation Intake(CTE) = 1.48E-03

Cancer risk from inhalation = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IJUR)

Hazard Index from inhalation = Air concentration x Noncancer [nhalation Intake / Reference Air Concentration (RfCi)

Table 4-10 7-10 8-10 Site 21 Soil Inhalation Tresp RME Tabie4.10 TRESP

2/1/2011 3:48 PM



Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)

TABLE 7.10 REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOCIS

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-10 7-10 8-10 Site 21 Soil Inhalation Tresp BME Table7.10

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) {Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calcutation (1)
Jinhalation MERCURY 2.33E+00 mg/kg 1.7E-09 mg/m” R 1.0E-11 mg/m° 3.0E05 mg/m?® 3.4E-07
(total) - 3.4E-07
Total Hazard index Across All Exposure Routes/Pathways | 0.0000003

2/1/2011 3:48 PM
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EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)
SITE 21 - BUILDING 1517

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (7 - 16 years)

8.10 REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS~

NAVAL STATION GREAT LAKES, ILLINOIS

~

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancen) Risk Risk Units Risk
Concem Value Units Value Units Calculation (1) Units
No carcinogenic COPCs
for inhalation pathway
{total) 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00 |

Table 4-10 7-10 8-10 Site 21 Soil Inhalation Tresp RME Table8.10

2/1/2011 3:49 PM



Scenario Timeframe: Future
Medium: Surface Soit

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Trespasser

Receptor Age: Adolescent (7 - 16 years)

TABLE 4.10a

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Route{ Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Mode! Name
Reference Reference
Inhalation CS Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1993 Mean USEPA, December 1989 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m>kg M |USEPA, December 2002 1) USEPA, December 2002
PEF _|Particulate emission factor m¥kg 1.36E+09 __|USEPA, December 2002 136E+00 __|USEPA, December2002 | cs x [-1_ Lt :I  ET X EF x ED
ET |Exposure Time hours/day 2 Professional Judgment 1 Professional Judgment VF  PEF
EF Exposure Frequency days/year 26 Professional Judgment 13 Protessional Judgment AT x 24
ED Exposure Duration years 10 Professional Judgement 10 Professional Judgment
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 3650 IEPA, Janaury 2003 3650 IEPA, Janaury 2003
Notes:

(1) - Calculated according to USEPA Soll Screening Guidance, December 2002.

Daily Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)}+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 8.48E-04
Noncancer Inhalation Intake(RME) = 5.94E-03

Cancer Inhalation Intake(CTE) = 2.12E-04
Noncancer Inhalation intake(CTE) = 1.48E-03

Cancer risk from inhalation = Air concentration x Cancer inhalation Intake x Cancer Inhalation Unit Risk (IUR)

Hazard Index from inhalation = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-10a 7-10a 8-10a Site 21 Soil Inhalation Tresp CTE Table4.10a
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Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Trespasser

Receptor Age: Adolescent (7 - 16 years)

TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) {Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Inhalation MERCURY 5.68E-01 mg/kg 4.2E-10 mg/m* R 6.2E-13 mg/m® 3.0E05 mg/m® 2.1E-08
(totaf) 2.1E-08
. Total Hazard Index Across All Exposure Routes/Pathways | 0.00000002

(1)  Specify Medium-Specific (M) or Route-Specific (R} EPC selected for hazard calculation.

Table 4-10a 7-10a 8-10a Site 21 Sqil inhalation Tresp CTE Table7.10a
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EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL)
SITE 21 - BUILDING 1517

Scenario Timeframe: Future
Medium: Surface Soll

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Trespasser

Receptor Age: Adolescent (7 - 16 years)

8.10a CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancen Risk Risk Units Risk
Concem Value Units Value Units Calculation (1) Units
No carcinogenic COPCs
for inhalation pathway .
(total) ~ 0.0E+00
~ Total Risk Across All Exposure Routes/Pathways | 0.0E+00

g

Table 4-10a 7-10a 8-10a Site 21 Soil Inhalation Tresp CTE Table8.10a 2/1/2011 3:50 PM
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TABLE 4,11

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL (HYPOTHETICAL FUTURE)
SITE 21 - BUILDING 1517

Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population; Resident
Receptor Age: Adult

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Parame!e(! Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
. Reference Reference
Ingestion Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1893 Ingestion Intake (mg/kg/day) =

IR Ingestion Rate of Sail mg/day 100 USEPA, May 1993 50 USEPA, May 1993 Csoix IR X FIx EF x ED xCF
Fi_|Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF  |Exposure Frequency days/year 350 USEPA, May 1933 234 USEPA, May 1933 U.S. EPA, December 1989
ED__|Exposure Duration (Age 6-16) - RME years 10 USEPA, May 193, 2005 7 USEPA, May 1923
ED |[Exposure Durafion (Age 17-30) - RME years 14 USEPA, May 1933, 2005 NA NA
CF Conversion Factor kg/mg 1.0E-06 USEPA, Dacember 1983 1.0E-06 USEPA, December 1989

BW  |Body Weight kg 70 |USEPA, May 1933 70 USEPA, May 1983

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N |Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1889

Dermal Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1933 Demmal Intake (mg/kg/day) =

CF _|Conversion Factor kg/mg 1.0E-06  |USEPA, December 1989 1.0E-08 USEPA, December 1969 Csofl X CF x SA x AF x ABS x EF x ED
SA _ |Skin Surface Area cm’/day 5,700 JUSEPA, July 2004 5,700 USEPA, July 2004 BW x AT
AF  ISoil to Skin Adherence Factor mg/em® 0.07 |USEPA, Juty 2004 0.01 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demmal Absorption Factor (Solid) unitless chemical specific |USEPA, July 2004 chemical specific |USEPA, July 2004
EF  [Exposure Frequency days/year 350 USEPA, May 1993 234 USEPA, May 1993
ED |Exposure Duration (Age 6-16) - RME _years 10 USEPA, May 1893, 2005 7 USEPA, May 1933
ED |Exposure Duration (Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA

BW  |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 __[USEPA, December 1989 2,555 USEPA, December 1889

Unit Intake Caiculations

Ingestion Intake = (IR x Fix EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Non-Mutagenic Chemicalé

Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07
Cancer Demal Intake (Ages 6-30) - RME = 1.87E-06

Mutagenic Chemicals

Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07
Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07
Cancer Demal Intake (Ages 6-16) - RME = 7.81E-07
Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06

Non-carcinogenic Chemicals

Noncancer Ingestion Intake - RME = 1.37E-06
Noncancer Dermal intake - RME = 5.47E-06

Table 4-11 7-11 8-11 Site 21 Surface Soil adult resident RME Table 4.11 AR

Cancer Ingestion Intake - CTE = 4.58E-08
Cancer Dermal Intake - CTE = 5.22E-08

Noncancer Ingestion Intake - CTE = 4.58E-07
Noncancer Dermal Intake - CTE = 5.22E-07




Table 4-11 7-11 8-11 Site 21 Surface Soil adult resident RME Table7.11

Scenario Timefreme: Future

TABLE 7.11 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, iLLINOIS

¥ Age: Adult
Exposure Chamical Meodium Medium Route Intake Intake k " Reth Ret F Harzard
Route of Potental EPC EPC EPC {Non-Cancer) {(Non-Cancer) Doss Dose Unfts | Concentration | Concentration Quotiant
Concem Vahue Unts Value Units Units
Ingestion [BAP EQUIVALENT (FULL DL  5.06E+01 mghg 5.06E401 6.9E-05 mg/kg-day mpkg-cay NA NA
AROCLOR 1260 720E-01 mg/g 7.20E-01 B.9E-07 mg/xg-day 2.0E-05 mg/kg-day NA NA 49E-02
ITCOD TEQs (FULL DLs) 3.35E-05 mpig 335605 4.8E-11 mg/kg-day 1.0E-09 mp/kg-day NA NA 4.66-02
ALUMINUM 2.95E+04 mg/kg 2.95E+04 4.0E-02 mp/kg-day 1.0E+00 myhg-day NA NA 4.0E-02
ANTIMONY 522E+00 mpg 5.22E+00 7.2E-08 mo/kg-day 4.06-04 mo/kg-day NA NA 1.8E-02
ARSENIC 4.84E+01 mog 4.84E401 8.8E-05 mghg-day 3.0E-04 mp/kg-day NA NA 22E-01
BARIUM 2 34E+02 mghg 234E+02 3.2E-04 mg/kg-day 20E-01 mg/kg-day NA NA 1.8E-03
CADMILM 1.30E+01 mokg 1.30E401 1.8E-05 mgig-day 1.0E-03 mg/kg-day NA NA 18E-2
CHROMIUM 1.63E+02 mphg 1.63E402 22€.04 mg/xg-day 30E-03 my/Ag-day NA NA 7.4E-02
COBALT 1.7TE+0 mgyg 1.77E401 24E.05 mg/kg-day 3.0E-04 mg/Ag-day NA NA 8.1E-02
COPPER 8.35E+02 mg/vg B.35E+02 1.1€-03 mg/kg-day 4.0E5-02 mghg-day NA NA 28502
IRON 6.BSE+D4 ma/kg 6.95E404 9.5E-02 mg/grday 7.0E-01 mo/kg-day NA NA 1.4E-01
MANGANESE 2.42E+03 mg/kg 242E403 3.3E-03 mg/kg-day ATER mg/hg-dary NA NA 7.9E-02
MERCURY 8.98E+00 mg/kg 8.88E+00 12605 mg/kg-day 3.05-04 mg/ig-day NA NA 4.16-02
VANADIUM 257E+01 mg/kg 2.57E+01 3.5E-05 mghg-day 8.0E-03 mg/g-day NA NA 39€-03
(total) BIE-01
Dermal BAP EQUIVALENT (FULL DLs| 5.06E+01 mg/ikg 5.06E+01 S.6E-05 mg/kg-day mghg-day NA NA
JAROCLOR 1260 720E-01 mg/hg 720601 5 5E-07 mg/kg-day 20E-05 mp/g-day NA NA 2BE-02
[YCOD TEQs (FULL DLs) 3.35E-05 mo/g 3.35E-05 5.5E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 5.5E-03
ALLIMINUM 2.95E404 mo/hg 2.95E+04 mg/kg-day mg/kg-day NA NA
ANTIMONY 5.22E+00 my/ig 522E4+00 mp/kg-day mgAqg-day NA NA
ARSENIC 4.84E+01 mghg 4.B4E+O1 7.9E-06 mg/kg-day 2.0E-04 mg/kg-day NA NA 26E-02
BARIUM 234E4+02 mohg 2.34E+02 mg/g-day mg/kg-day NA NA
CADMIUM 1.30E+01 mg/kg 1.30E+01 7.1E-08 mghg-day 2.5E-05 mg/kg-day NA NA 2BE-03
CHROMIUM 1.63E+02 mgAg 1.63E402 mg/kg-day mg/kg-day NA NA
COBALT 1.77E+01 mohg 1.T7E+01 mghqg-day mg/-day NA NA
COPPER 8.35E+02 mohky 8.956+02 mg/g-day mg/g-day
{RON 6.95E+04 mpAg €.95E+04 mgAQ-cay my/g-day NA NA
MANGANESE 2.42E403 mokg 242E403 mg/g-day mp/g-day NA NA
MERCURY 8.98E+00 mghg 8.88E+00 mg/g-day mg/ig-day NA NA
VANADIUM 2.57E+01 myig 2.57E+01 mg/kg-day my/kg-day NA NA
(total) 6.2E-02
Total Hazard Index Across All Exposure Routes/Pathways 0.9
setacted for hazard calculation.

PAHs - 0.13

(1) Speclly Medium-Speciic (M) or Route-Speciic

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evahated for dermal contact with sol.

-
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TABLE 8.11 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517 '

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soll
Exposure Medjum: Surface Soil
Exposure Point Entire Site
Receptor Population: Resident
Receptor Age: Adutt
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancen) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL DLy 5.06E+01 mg/kg 5.06E+01 mg/kg M 4.4E-05 mg/kg-day 73E+00 (mgkgday)' | 32E-04
AROCLOR 1260 7.20E-01 mg/kg 7.20E-01 mg/kg M 3.4E-07 mg/kg-day 20£+00 (mg/kg-day)” 6.8E-07
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 1.6E-11 mg/kg-day 1.5E+05 (mg/kg-day)” 2.4E-08
ALUMINUM 295E+04 mg/kg 295E+04 mg/kg M 1.4E-02 mg/kg-day (mg/kg-day)™
ANTIMONY 5.22E+00 mg'kg 5.22E+00 mo/kg M 2 5E-06 mg/kg-day {mg/kg-day)”’
ARSENIC 4.84E+01 mg/kg 4.84E+01 mg/g M 2.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)™ 3.4E-05
BARIUM 2 34E+402 mg/kg 2.34E+02 mg/kg M 1.1E-04 mg/kg-day (mg/kg-day)”
CADMIUM 1.30E+01 mg/kg 1.30E+01 mg/kg M 6.1E-06 mg/kg-day (mg/kg-day)”
CHROMIUM 1.63E+02 mg/kg 1.63E+02 mg/kg M 7.7E-05 mg/kg-day (mg/kg-day)™
COBALT 1.77E+01 mg/kg 1.77E+01 mg/kg M 8.3E-06 mg/kg-day (mg/kg-day)”
COPPER 8.35E+02 mg/kg 8.35E402 . mgkg M 3.9-04 mg/kg-day (mg/kg-day)”
IRON 6.95E+04 mg/kg 6.95E+04 mg/kg M 3.3E-02 mg/kg-day (mg/kg-day)™
MANGANESE 242E+03 mg/kg 242E+03 mg/kg M 1.1E-03 mg/kg-day (mg/kg-day)”’
MERCURY 8.98E+00 mg/kg B.98E+00 mg/kg M 4.2E-06 mg/kg-day (mg/kg-day)”
VANADIUM 257E+01 mg/kg 257E+01 mg/kg M 1.2E-05 mg/kg-day (mg/kg-day)”
(total) 3.6E-08
Dermal BAP EQUIVALENT (FULL DI 5.06E+01 mo/kg 5.06E+01 mg/kg M 2.3E-05 mp/kg-day 7.3E+00 (mg/kg-day)” 1.6E-04
AROCLOR 1260 720E-01 mg/kg 7.20E-01 mg/kg M 1.9E-07 mg/kg-day 2.0E+00 (mg/kg-day)” 3.8E-07
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E.05 mg/kg M 1.9E-12 mg/kg-day 1.5E+05 (mg/kg-day)* 2 8E-07
ALUMINUM 2.95E+04 mo/kg 2.85E+04 mg/kg M mg/kg-day (mg/kg-day)”
ANTIMONY 5.22E+00 mg/kg 5.22E400 mg/kg M mg/kg-day (mg/kg-day)™”
ARSENIC 4.B4E+01 mglkg 4.84E4+01 mg/kg M 2.7E-06 mg/kg-day 1.5E+00 (mgg-day)” . 41E-06
[BaRIUM 2346402 mgAg 2345402 mghg M mg/g-day (mg/eg-day)”
CADMIUM 1.30E401 mg/kg 1.30E+01 mg/kg M 24E-08 mg/kg-day (mg/kg-day)”
CHROMIUM 1.63E+02 mgkg 1.63E+02 mg/kg M mg/kg-day : (mg/kg-day)’
COBALT 1.77TE+O1 mp/kg 1.77E+01 mg/kg M mg/kg-day (mg/kg-day)”’
COPPER 8.35E+02 mgkg 8.35E402 mg/kg M mg/kg-day (mg/kg-day)”
IRON 6 95E+04 mg/kg 6.95E+04 mg/kg M mg/kg-day (mg/kg-day)™
JMANGANESE 2.42E+03 mg/kg 2.42E+03 mg/kg M mg/kg-day (mgfkg-day)™
MERCURY 8.98E+00 mg/kg 8 98E+00 mg/kg M mg/g-day {mg/kg-day)”
VANADIUM 257E+401 mg/kg 257E+01 mghkg M mg/kg-day (mg/kg-day)’
(total) 1.7E-04
Total Risk Across All Exposure Routes/Pathways 5.604

(1)  Specity Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Demal jon Fraction from Soil(ABS) (USEPA, July 2004):
Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soll.
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TABLE 4.11a

VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL (HYPOTHETICAL FUTURE - SURFACE SOIL)
SITE 21 - BUILDING 1517

Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Resident

NAVAL STATION GREAT LAKES, ILLINOIS

Receptor Age: Adult
Exposure ParameteI Parameter Definltion Units RME RME CTE CTE Intake Equation/
Route Code Vailue Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csoil | Chemical Concentration In Soil mg/kg 95% UCL or Max JUSEPA, December 2002 Mean USEPA, May 1933 Ingestion intake (mg/kg/day) =
. IR |ingestion Rate of Soil mg/day 100 USEPA, May 1933 50 USEPA, May 1993 Csoll x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitiess 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF _ |Exposure Frequency days/year 350 USEPA, May 1993 234 . |USEPA, May 1993 U.S. EPA, December 1989
ED  |Exposure Duration (Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 USEPA, May 1993 .
ED __ |Exposure Duration (Age 17-30) - RME _years 14 USEPA, May 1993, 2005 NA NA
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW _ [Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C__|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N |Averaging Time (Non-Cancer) days 8,760 USEPA, December 1988 2,555 USEPA, December 1989

Demal Csoil _|Chemical Concentration in Soil mg/kg 85% UCL or Max |[USEPA, December 2002 Mean USEPA, May 1993 Demnal intake (mg/kg/day) =

CF Conversion Factor kj/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 1 x CF X AF xEF
SA  |skin Surface Area cm’fday 5,700 USEPA, July 2004 5,700 USEPA, July 2004 ’ BW x AT
AF IS0l to Skin Adherence Factor mg/em® 0.07 USEPA, July 2004 0.01 USEPA, July 2004 U.S. EPA, December 1989
ABS |Dermal Absorption Factor (Sofid) unitiess chemical specific JUSEPA, July 2004 chemical specific JUSEPA, July 2004
EF . |Exposure Frequency days/year 350 USEPA, May 1993 234 USEPA, May 1993
ED  |Exposure Duration (Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 USEPA, May 1993
ED  |Exposure Duration (Age 17-30) - RME 'years 14 USEPA, May 1993, 2005 NA NA

BW |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1893

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25 550 USEPA, December 1989

AT-N_|Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, Decamber 1989

Unit Iintake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Non-f\lluggen ic Chemicals

Cancer Ingestion intake (Ages 6-30) - RME = 4.70E-07

Cancer Dermal Intake (Ages 6-30) - RME = 1.87E-06

Mutagenic Chemicais
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07

Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07
Cancer Dermal Intake (Ages 6-16) - RME = 7.81E-07

Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06

Non-carcinogenic Chemicals

Noncancer Ingestion Intake - RME = 1.37E-06
Noncancer Dermal Intake - RME = 5.47E-06

Table 4-11a 7-11a 8-11a Site 21 Surface Soil adult resident CTE Table 4.11a

Cancer Ingestion Intake - CTE = 4.58E-08
Cancer Dermmal Intake - CTE = 5.22E-08

Noncancer Ingestion Intake - CTE = 4.58E-07
Noncancer Dermal Intake - CTE = 5.22E-07




TABLE 7.11a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
lMadium: Saoll
Exposure Medium: Surface Soll
Exposure Point  Entire Site
Raceptor Population: Resident
Receplor Age: Adult
Exposure Chemcal Medium Medium Route Intake Intake Reference Reference Reference Reierance Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value Units Vatue Uruts Units
Ingestion BAP EQUIVALENT (FULL DL{ 3.57E+00 mg/kg 3.57E+00 1.6E-08 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 154E01 mg/kg 1.54E-01 7.1E-08 mg/kg-day 2.0E-05 mg/kg-day NA NA 3.5E-03
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 15E-11 mg/kg-day 1.0E-09 ma/kg-day NA NA 1.56-02
ALUMINUM 7.62E+03 mg/kg 7.62E+03 35E-03 mg/kg-day 1.0E+00 mg/kg-day NA NA 3.5E-03
ANTIMONY 1.06E+00 mg/kg 1.06E+00 4.9E-07 mg/kg-day 4.0E-04 mg/kg-day NA NA 1.2E-03
ARSENIC 1.25E401 mg/kg 1.25E+01 5.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.9E-02
BARIUM 7.64E+01 mg/kg 7.64E+01 3.5E-05 mg/kg-day 2.0E-01 mg/kg-day NA NA 1.7E-04
CADMIUM 2.30E+00 mg/kg 2.30E+400 1.1E-08 mg/kg-day 1.0E-03 mg/kg-day NA NA 1.1E-03
CHROMIUM 2 03E+01 mg/kg 2.03E+01 9.3E-06 mg/kg-day 3.0E-03 mg/kg-day NA NA 31E03
COBALT 6.50E+00 mg/kg 6.59E400 3.0E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.0E-02
COPPER 9.36E+01 mg/kg 9.36E+01 4.3E-05 mg/kg-day 4.0E-02 mg/kg-day NA NA 1.1E-03
IRON 2.68E+04 mg/kg 2.68E+04 1.2E-02 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.8E-02
MANGANESE 5.89E+02 mg/kg 5.89E+02 27E-04 mg/kg-day 4.7E-02 my/kg-day NA NA 5.7E-03
MERCURY 5.68E-01 mg/kg 5.68E-01 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 8.7E-04
VANADIUM 1.67E+01 mg/kg 1.67E+01 7.6E-06 mg/kg-day 8.0E-03 mg/kg-day NA NA 8.5E-04
(total) 8.3E-02
Dermal BAP EQUIVALENT (FULL DLy 3.57E+00 mg/kg 3.57E+00 24E-07 mo/ig-day mg/kg-day NA NA
AROCLOR 1260 ‘j 1.54E-01 mg/kg 1.54E-01 1.1E-08 mg/kg-day 20E-05 mg/kg-day NA NA 5.6E-04
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg a.35E-05 52E-13 mg/kg-day 1.0E-09 mg/kg-day NA NA 5.2E-04
ALUMINUM ’ 7.62E+03 mg/kg 7.62E+03 mg/kg-day mg/kg-day NA NA
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg-day ) mg/kg-day NA NA
ARSENIC 1.25E+01 mg/kg 1.25E+01 20E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 85E-04
BARIUM 7 64E+01 mg/kg 7.64E401 mg/kg-day mg/kg-day NA NA
CADMIUM 2.30E+00 mg/kg 2.30E+00 1.2E-09 mg/kg-day 25E-05 . mg/kg-day NA NA 4.BE-05
CHROMIUM ' 2.03E+01 mg/kg 2.03E+01 mag/kg-day ma/kg-day NA NA
COBALT 6.59E+00 mg/kg 6.58E+00 mg/ig-day mg/kg-day NA NA
COPPER 9.36E+01 rg/kg 9.36E+D1 mg/kg-day mo/kg-day
IRON 268E+04 mg/kg 2.63E+04 mg/kg-day mg/kg-day NA NA
MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg-day mo/kg-day NA NA
MERCURY 5.68E-01 mg/kg 5.68E-01 mo/kg-day mg/kg-day NA NA
VANADIUM 1.67E+01 mo/kg 1.67E+01 mg/kg-day mg/kg-day NA NA
(total) 1.8E-03
Total Hazard index Across All Exposure Routes/Pathways 0.08
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard caiculation.
armal j ction from Soil(ABS) (USEPA 2004); ’
Dioxinsfiurans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
PAHs - 0.13 Other Metals arxd Volatiles - not evaluated for dermal contact with soil.

Table 4-11a 7-11a 8-11a Site 21 Surface Soil adult resident CTE Table7.11a
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TABLE 8.11a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SOIL
. SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Mediym: Soil
Exposure Medium: Surface Soil
Exposure Point Entire Site
Receptor Population: Resident
Recaplor Age: Adult
Exposure Chemical Medium Medium Route Route EPC Selacted Intake intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) {Cancen) Factor Factor Units Risk
Concem Value Units Vafue - Units Calculation (1) Units
Ingestion [BAP EQUIVALENT (FULLDLy 357E+00 mg/kg 357E+00 mg/kg M 1.6E-07 mg/ig-day 7.3E+00 (mg/kg-day) ' 1.2E-08
AROCLOR 1260 1.54E-01 mg/kg 154E-01 mgikg ™M 71E-09 mg/kg-day 2.0E+00 {mg/kg-day)” 14E-08
TCDD TEQs (FULL DLs) 3.35E-05 mgikg 3.35E-05 mgkg M 15E-12 mg/kg-day 15E405 (mg/kg-day)” 23E07
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mg/kg M 3.5E-04 mg/kg-day (mg/kg-day)™
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg M 4.9E-08 mo/kg-day (mg/kg-day)”
ARSENIC 1.25E+01 mg/kg 1.25E+01 mg/kg M 5.7€E-07 mg/kg-day 1.5E+00 {mg/kg-day)”’ 8.6E-07
\BARIUM 7.64E+01 mg/kg 7.64E+01 mgkg M 3.5E-06 mg/xg-day (mg/kg-day)”
CADMIUM 2.30E+00 mg/kg 2.30E+00 mgfg M 1.1E-07 mg/kg-day (mo/kg-day)”
CHROMIUM 2.03E+01 mg/g 2.03E+01 mg/kg M 9.3E-07 mg/kg-day (mg/kg-day)”
COBALT 6.59E+00 mgikg 6.59E+00 mg/kg v 3.0E-07 mg/kg-day (mg/xg-day)”
. COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg M 4.3E-06 mg/kg-day (mg/xg-day)”
. IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M 1.2E-03 mg/kg-day (mg/kg-day)”’
. MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg M 2.7E-05 mg/kg-day (mg/kg-day)”
MERCURY 5.68E-01 mg/ig 5.68E-01 mg/kg M 2.6E-08 mg/kg-day (mg/kg-day)”’
VANADIUM 1.67E+01 mgikg 1.67E401 mg/kg M 7.66-07 mg/kg-day (mg/kg-day)’
{total) 2.36-06
|pemat BAP EQUIVALENT (FULLDLY  3.57E+00 mghg 3.57E+00 mg/kg M 24E-08 mg/kg-day 7.3E400 (mg/kg-day)” 1.8E-07
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 1.1E-09 mg/kg-day 2 0E+00 (mg/kg-day)” 2.3E-09
TCDD TEQs (FULL DLs) 3.35E-05 mgkg 3.35E-05 mg/kg M S52E-14 mg/kg-day 1.5E+05 (mg/kg-day)" 7.9E-09
ALUMINUM 7.62E+03 mp/kg 7.62E403 mghyg M mg/kg-day (mg/kg-day)™ .
ANTIMONY 1.06E+00 mg'kg 1.06E+00 ‘ma/kg M mo/kg-day (mg/kg-day)”
ARSENIC 1.25E401 mg/kg 1.25E401 mghg M 2.0E-08 mghkg-day 1.5E400 {mg/kg-day)” 2 9E-08
[BARIUM 7.64E+01 ma/kg 7.64E+01 mg/kg M mg/kg-day (mg/kg-day)’
CADMIUM 2 .30E+00 mg/kg 2.30E+00 mg/kg M 12E-10 mg/kg-day (mg/kg-day)™!
CHROMIUM 2.03E+01 mg/kg _ 203E+01 my/kg M mg/kg-day (mg/kg-day)”
COBALT 6.59E+00 mg/kg 6.59E+00 mg/kg M mg/kg-day (mg/xg-day)"
COPPER 9.36E+01 mg/kg 9.36E+401 mg/kg M mg/kg-day (mg/kg-day)™
IRON 2.68E+04 mg/kg 2.68E+04 mp/kg M mg/kg-day (mg/kg-day)”’
MANGANESE 5.89E+02 mg/kg 5.85E+02 mg/kg M mg/kg-day (mg/kg-day)™
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M mg/kg-day (mg/kg-day)"
VANADIUM 1.67E401 my/kg 1.67E+01 ma/kg ™ mg/kg-day {mg/g-day)”
(total) 2 2E-07
Total Risk Across All Exposure Routes/Pathways 3.E06
(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk caiculation.
Demnal jor} Fraction from Soll(ABS) (USEPA, July_2004);
Dioxins/ffurans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
‘ PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.
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TABLE 4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL

Scenario Timeframe: Future
Medium: Surface Soll

Exposure Medium: Alr

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Adult

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, IL.LINOIS

Exposure Route] Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ ., Value - Rationale/ Mode! Name
Reference Reference
Inhalation Cs Chermical concentration in soil mg/kg 85% UCL or Max JUSEPA, May 1993 Mean USEPA, May 1993 Intake {mg/kg/day) =
VF Volatilization factor - Chemical Specific m’lkg 1 USEPA, December 2002 (1) USEPA, December 2002
PEF__|Particulate emission factor m g 1.36E+09 __|USEPA, December 2002 1.36E409__|USEPA, December 2002 | s x [..1__ g :l x ET X EF x ED
ET  |Exposure Time hours/day 24 USEPA, December 2002 24 USEPA, December 2002 VF  PEF
EF Exposure Frequency daysfyear 350 IEPA, April 2004 234 USEPA, May 1993 AT x 24
ED Exposure Duration years 24 Professional Judgement 7 USEPA, May 1893
‘ AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N ]Averaging Time (Non-Cancer) days 8760 IEPA, Janaury 2003 2555 USEPA, December 1989

Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002,

Cancer Inhalation Intake(RME) = 3.29E-01
Noncancer Inhalation Intake(RME) = 9.59E-01

Daily intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer risk from inhalation = Air concentration x Cancer Inhalation intake x Cancer Inhalation Unit Risk (JUR)
Hazard index from innhalation = Air concentration x Noncancer Inhalation intake / Reference Air Concentration (RfCi)

Table 4-12 7-12 8-12 Site 21 Surface Soil inh adutt res RME Table4.12
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Cancer Inhalation Intake(CTE) = 6.41E-02
Noncancer Inhalation intake(CTE) = 6.41E-01
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CALCULATION.OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenarno Timeframe: Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air

Exposure Point: Site 9
Receptor Population;  Resident
Receptor Age: Adult  Aduft

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.
Relevant Equations:
Cair = Cs x (1/PEF + 1/VF)

VF= Q/Cx(3.14 x DAxT)? x 10* m’/cm?
2 xpb x DA

DA=  [(6a"™ x Dix H +ow'™ x Dw)n%)]
pbxKd + 8w+ 8axH

Csat = S/pb x (Kd x pb +8w + H x 6a)

INPUT PARAMTERS
Parameter Value Definition
QC=: 97.78 Inverse of mean canc. at center of source (g/m*-s par kg/m’).
. =: 7.6E+08 Exposure interval (seconds).
pb=: 1.5 Dry soil bulk density (g/cm>).
ps=: . 2.65 soil particle density (g/cn®).
n=: 0.434 Total soll porosity (Lpore/Lsca)-
=: 0.15 Water-filled soil porosity (Lyore/Lson)-
fa=: 0.284 Air-filled soil porosity (Lay/Lcor)-
Di=: Chemical specific | Diffusivity in air (cm%/sec).
H'=: Chemical specific |Dimensionless Henry's Law Constant.
Dw=: Chemical specific | Diffusivity in water (cm®/sec).
DA=: Chemical specific |Apparent diffusivity (cm%/sec).
Kd=: Chemical specific |Soil-water partition coefficient (cn%g). .
Koc=: Chemical specific {Soil organic carbon partition coefficient (cm¥/g).
foc=: 0.006 Fraction organic carbon in soil (g/g).
Fp=: 1 dispersion correction factor
V= 0.5 Fraction of vegatative cover (unitless)
Um = 3.44 Mean annual wind speed (m/s)
Ut=: 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Emorin Calcs? No=0,Yes> 0 0
F(x) = 0.0086 Function dependent on Um/Ut 0.0085
PEF=: 1.36E+09 __|Particulate emission factor (m°kg) 8.1E+10
Chemical Properties intermediate Calculations Results
Chemical Cs Volatile Koc Di Dw S H Kd Da VF Csat CaVv CaP CaTot
L (mg/kg) (em’/g) | (cm’/sec)| (em’/sec)] (mght) (cm’/g) |(cm’/sec)| (m/kg) | (mg/kg) | (mg/m’) | (mg/m®) | (mg/m®) |
All Soll .
. naphthalene 1 Y 2.00E+03| 5.90E-02 | 7.50E-06 | 3.10E+01| 1.98E-02 | 1.20E+01{ 5.15E-06 | 7.00E+04 | 3.75E+02 | 0.00E+00 ] 0.00E+00 | 0.00E+00
tetrachloroethylene Y 1.55E+02 | 7.20E-02 | 8.20E-06 | 2.00E+02| 7.54E-01 | 9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02 | 0.00E+00 | 0.00E+00 [0.00E+00
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TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME)
. CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

\

Scenario Timeframe: Future
Medium: Surface Soll

BExposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Aduit

Exposure Chemical Medium Medium Route Route EPC intake Intake Reference -Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) (Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Inhalation MERCURY 8.98E+00 mg/kg 6.6E-09 mg/m® R 6.3E-09 mg/m® 3.0E-05 mg/m* 2.1E-04
___|(total 2.11E-04
Total Hazard index Across Al Exposure Routes/Pathways 0.0002

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-12 7-12 8-12 Site 21 Surface Soil inh adult res RME Table7.12 2/1/2011 3:56 PM




Scenario Timeframe: Future
Meditim: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Adult Resident

Receptor Age: Adult

8.12. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units Risk
Concem Value Units Value Units Calculation (1) Units
Inhalation  [No carcinogenic COPCs
for inhalation pathways
(total) 1 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-12 7-12 8-12 Site 21 Surface Soil inh adult res RME Table8.12
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TABLE 4.12a

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soll

BExposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Adult

Exposure Ro'utﬂ Parameter Parameter Definition Units RME RME cT cr Intake Equation/
Code Value Rationale/ Value Rationale/ Mode! Name
Reference Reference
Inhalation Ccs Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1993 Mean USEPA, May 1993 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m kg (1) USEPA, December 2002 (1) USEPA, December 2002
PEF  [Particulate emission factor ' m/kg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 CS % l:_l_ + 1 ] X ET x EF x ED
ET  |Exposure Time hours/day 24 USEPA, December 2002 24 USEPA, December 2002 VF  PEF
EF Exposure Frequency days/year 350 1EPA, April 2004 234 USEPA, May 1993 AT x 24
ED Exposure Duration years 24 Professional Judgement 7 USEPA, May 1993
AT-C JAveraging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
. AT-N |Averaging Time {Non-Cancer} days 8760 IEPA, Janaury 2003 2555 USEPA, December 1889
Notes:
(1) - Calkeulated according to USEPA Soil Screening Guidance, December 2002.
Daily intake Caiculations '
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 3.29E-01
Noncancer Inhalation Intake(RME) = 9.59E-01

Cancer inhalation Intake(CTE) = 6.41E-02
Noncancer Inhalation Intake(CTE) = 6.41E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk(lUR)

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-12a 7-12a 8-12a Site 21 Surface Soil inh adult res CTE Table4.12a
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CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future
Medium: Surface/Subsurface Soil

Exposure Medium: Air
Exposure Point:
Receptor Population:
Receptor Age: Adult

Site 9
Resident
Adult

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

i

Cair = Cs x (1/PEF + 1/VF)

VF =

DA =

Q/C x (3.14 x DA x T)'? x 10™ m¥/cm®

2 xpbx DA

[(8a’™ x Di x H + 6w'™ x Dw)/n?))

pbxKd+6w+6axH

Csat = S/pb x (Kd x pb +6w + H x 6a)

INPUT PARAMTERS

Parameter Value Definition
QC= 97.78 Inverse of mean conc. at center of source (g/m*-s per kg/m°).
T=: 7.6E+08 Exposure interval (seconds).
pb = 1.5 Dry soil bulk density (g/cm?).
ps= 2.65 soil particle density (g/cm®).
n=: 0.434 Total soil porosity (Lpore/teo)-

= 0.15 Water-filled soil porosity (Loge/lson)-
fa=: 0.284 Air-filled soit porosity (Lg/Lse)-
Di=: Chemical specific | Diffusivity in air (cm®/sec).
H=: Chemical specific |Dimensionless Henry's Law Constant.

=: Chemical specific | Diffusivity in water (cm?/sec).
DA=: Chemical specific |Apparent diffusivity (cm%sec).
Kd=: Chemical specific |Soil-water partition coefficient (cm®/g).
Koc=": Chemical specific |Soil organic carbon partition coefficient (cm®/g).

=: 0.006 Fraction organic carbon in soil (g/g).
Fop=: 1 dispersion correction factor
V= 05 Fraction of vegatative cover (unitiess)
Um =: 3.44 Mean annual wind speed (m/s)
Ut=: 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Errorin Calcs? No=0, Yes >0 0
F(x) =: 0.0086 Function dependent on Um/Ut 0.0085
PEF = : 1.36E+09  |Particulate emission factor (m%kg) 8.1E+10

Chemical Properties Intermediate Calculations Results
Chemical Cs Volatile Koc Di Dw 3 H' Kd Da VF Csat CaV CaP CaTot
_(mg/kg) (em’lg) |(cm’/sec) | (cm’/sec)| (mgn) (em’g) |(cm?/sec)} (m*kg) | (mgfkg) | (mg/m) | (ma/m’) | (mg/m®)

All Soil ) .
naphthalene 1 Y | 2.00E+03] 5.80E-02 | 7.50E-06 | 3.10E+01] 1.98E-02 | 1.20E+01] 5.15E-06 | 7.00E+04 3.75E+02 | 0.00E+00 ] 0.00E+00 [ 0.00E+00
tetrachloroethylene Y 1.55E+02 | 7.20E-02 | 8.20E-06 | 2.00E+02 | 7.54E-01 | 9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02 | 0.00E+00 | 0.00E+00 [0.00E+00




TABLE 7.12a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) | Concentration | Concentration Quotient
Concem Value Units Valus Units for Hazard Units Units
: Calculation (1)
Inhalation MERCURY 5.70E-01 mg/kg 4.2E-10 mg/m* R 2.7€-10 mg/m® 3.0E-05 mg/m® 8.0E-06
(total) 8.96E-06
Total Hazard Index Across All Exposure Routes/Pathways 0.000009

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Alr

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Adult

8.12a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS
EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Table 4-12a 7-12a 8-12a Site 21 Surface Soil inh aduit res CTE Table8.12a

Exposure Chemical Medium Medium Route Route EPC Selscted Intake Intake Cancer Unit Cancer Unit Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Risk Risk Units Risk
Concem " Value Units Value Units Calculation (1) Units
Inhalation  |No carcinogenic COPCs
for inhalation pathways
(total) - I 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00
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TABLE 4.13
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL (HYPOTHETICAL FUTURE)

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Meadium: Soll
Exposure Medium: Subsurface Soll
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Aduit
Exposure Lm Parameter Definition Units RME RAME CTE CTE intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max _{USEPA, December 2002 Mean USEPA, May 1993 Ingestion intake (mg/kg/day) =
IR |ingestion Rate of Sail mg/day 100 USEPA, May 1983 50 USEPA, May 1993 Csoll x|A x Fix EF x ED x CF
Fi  |Fraction Ingested unitless 1 |USEPA, May 1933 1 USEPA, May 1933 BW x AT
EF lExposure Frequency days/year 350 USEPA, May 1933 234 USEPA, May 1993 U.S. EPA, Decamber 1389
ED  Expesure Duration {Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 USEPA, May 1933
ED__ |Exposure Duration (Age 17-30) - RME ~ years 14 USEPA, May 1933, 2005 NA NA
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW  |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1933
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N [Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989
Dennal Csoll |Chemical Concentration in Soil mg/kg 95% UCL or Max _JUSEPA, December 2002 Mean USEPA, May 1993 Demmal Intake (mgkg/day) =
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1389 1.0E-06 USEPA, December 1989 Csoil S E
SA __|Skin Surface Area cm‘/day 5,700 USEPA, July 2004 5,700 USEPA, July 2004 BW x AT
AF _ [Soii to Skin Adherence Factor mg/cm” 0.07 USEPA, July 2004 0.01 USEPA, July 2004 U.S. EPA, December 1989
ABS _|[Dermal Absorption Factor (Solid) unitiess chemical specic |USEPA, July 2004 chemical specific [USEPA, July 2004
EF  |Exposure Frequency days/ysar 350 USEPA, May 1933 234 USEPA, May 1993
ED |Exposure Duration {Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 USEPA, May 1993
ED |Exposure Duration (Age 17-30) - RME yoars 14 USEPA, May 1993, 2005 NA NA
BW  |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1933
AT-C _|Averagng Time (Cancer) days 25,550 USEPA, Decamber 1989 25,550 USEPA, December 1989
/ AT-N |Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989
Unit Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Demnal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)
Non-Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Cancer Dermal Intake (Ages 6-30) - RME = 1.87E-06 Cancer Demal Intake - CTE = 5.22E-08
Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07
Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07
Cancer Dermal Intake (Ages 6-16) - RME = 7.81E-07
Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06
Non-carcinogenic Chemicals
Noncancer Ingestion Intake - RME = 1.37E-06 Noncancer Ingestion Intake - CTE = 4.58E-07
Noncancer Dermal intake - RME = 5.47E-06 Noncancer Demal Intake - CTE = 5.22E-07

Table 4-13 7-13 8-13 Site 21 Subsurface Soil adult resident RME Table 4.13 AR
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Scenario Timeframe: Future

Medium: Soll

Exposure Medium: Subsurface Soil

Exposure Point: Entire Site
Receptor Population: Resident

TABLE 7.13 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Receptor Age: Adult
Exposure Chemical Medium Medium Route Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) | (Non-Cancer) Dose Dose Units | Concentration | Concentration Quotient
Concem Value Units Value Units Units
tngestion BAP EQUIVALENT (FULL DL# 3.94E+01 mg/kg 3.04E+01 5.4E-05 mg/kg-day mg/kg-day NA NA
NAPHTHALENE 4.60E+00 mg/kg 4.60E+00 6.3E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA 3.2E-04
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 6.0E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 3.0E-02
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-08 7.7E-12 mg/kg-day 1.0E-08 mg/kg-day NA NA 7.7E-03
ALUMINUM 2.43E4+04 mg/kg 2.43E404 3.3E-02 ma/kg-day 1.0E400 mg/kg-day NA NA 3.3E-02
ARSENIC 8.50E+01 mg/kg 8.50E401 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day NA NA 3.9E-01
CADMIUM 1 9.62E+00 mg/kg 9.62E+00 1.3E-05 mg/kg-day 1.0E-03 mg/kg-day NA NA 1.3E-02
CHROMIUM 3.43E+01 mg/kg 3.43E+01 4.7E-05 mg/kg-day 3.0E-03 mg/kg-day NA NA 1.6E-02
COBALT 2.38E+01 mgkg 2.38E+01 3.3E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.1E-01
IRON 6.58E+04. mg/kg 6.58E+04 9.0E-02 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.3E-01
MANGANESE 1.69E+03 mg/kg 1.69E+03 2.3E-03 mg/kg-day 4.7E-02 mg/kg-day NA NA 4.9E02
MERCURY 4.B4E-01 mg/kg 4.84E-01 6.6E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 22603
VANADIUM 3.35E€+01 mg/kg 3.35E+01 4.6E-05 mg/kg-day 9.0E-03 mg/kg-day NA NA 5.1E-03
(total) 7.8E-01
Demnal BAP EQUIVALENT (FULL DLY 3.94E+01 mg/kg 3.94E+01 2.8E-05 mg/kg-day mg/kg-day NA NA
NAPHTHALENE 4.60E+00 mg/kg 4.60E+00 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 3.4E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 1.7E-02
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 8.2E-13 mg/kg-day 1.0E-09 mg/kg-day NA NA 9.2E-04
ALUMINUM 2.43E+04 mg/kg 2.43E+04 mg/kg-day mg/kg-day NA NA
ARSENIC 8.50E+01 mg/kg 8.50E+01 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 4.6E-02
CADMIUM 9.62E+00 mg/kg 9.62E400 §.3E-08 mg/kg-day 2.5E-05 mg/kg-day NA NA 2.1E-03
CHROMIUM 3.43E+01 mg/kg 3.43E401 mg/kg-day mg/kg-day NA NA
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg-day mg/kg-day NA NA
IRON 6.58E+04 mg/kg 6.58E+04 mg/kg-day mg/kg-day NA NA
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg-day mg/kg-day NA NA
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg-day mg/kg-day NA NA
VANADIUM 3.35E+01 mg/kg 3.35E+01 mg/kg-day mg/kg-day NA NA
(total) 6.6E-02
Total Hazard Index Across All Exposure Routes/Pathways 0.8

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
Demma! Absorption Fraction from Soil{ABS) (USEPA, July 2004):

Dioxins/furans - 0.03
PAHs - 0.13

Arsenic - 0.03

Table 4-13 7-13 8-13 Site 21 Subsurface Soil adult resident RME Table7.13

Arocior 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.
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TABLE 8.13 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL

Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Subsurface Soil

Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Adult

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk {Cancer) {Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL DLs]  3.94E+01 mg/kg 3.94E+01 mg/kg M 3.4E-05 mg/kg-day 7.3E+00 (mg/kg-day) " 2.5E-04
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 mg/kg M 2.1E-07 mg/kg-day 2.0E+00 {mg/kg-day)™ 4.1E-07
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 2.6E-12 mg/kg-day 1.5E+05 (mg/kg-day)” 4.0E-07
ALUMINUM 2.43E+04 ma/kg 2.43E+04 mg/kg M 1.1E-02 mg/kg-day {mg/kg-day)”
ARSENIC 8.50E+01 mg/kg 8.50E+01 mg/kg M 4.0E-05 mp/kg-day 1.5E+00 (mgfkg-day)” 6.0E-05
CADMIUM 9.62E+00 mg/kg 9.62E+00 mg/kg M 4.5E-06 mg/kg-day {mg/kg-day)”
CHROMIUM 3.43E+01 mg/kg 3.43E+401 mg/kg M 1.6E-05 mg/kg-day (mg/kg-day)”
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg M 1.1E-05 mg/kg-day (mg/g-day)”
IRON 6.58E+04 mg/kg 6.58E+04 mg/kg M 3.1E-02 mg/kg-day (mg/kg-day)”
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg M 7.95-04 mg/kg-day (mg/kg-day)”
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg M 2.3E-07 mg/kg-day (mg/vg-day)”
VANADIUM 3.35E+01 mo/kg 3.35E401 ma/kg M 1.6E-05 mg/kg-day (mg/g-day)”
(total) 3.1E-04
Dermal BAP EQUIVALENT (FULL DLs]  3.84E401 mg/kg 3.94E+01 mghkg M 1.BE-05 mg/kg-day 7.3E+00 (mg/kg-day)” 1.3E-04
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 mg/kg M 1.2E-07 mg/kg-day 2.0E+00 (mg/kg-day)’ 2.3E-07
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 3.2E-13 mg/kg-day 1.5E405 (mg/kg-day)” 4.76-08
ALUMINUM 2.43E+04 mg/kg 2.43E404 mg/kg M mg/kg-day (mg/g-day)™ ;
ARSENIC 8.50E+01 mg/kg 8.50E+01 mgkg M 4.8E-06 mg/kg-day 1.5E300 (mg/kg-day)” 7.2E-06
CADMIUM 9.62E+00 mg/kg 9.62E+00 mg/kg M 1.8E-08 mg/kg-day (mgkg-day)”
CHROMIUM 3.43E+01 mg/kg 3.43E+01 mg/kg M mg/kg-day {mg/kg-day)”
COBALT 2.38E+01 mg/g 2.38E+401 mg/kg M mg/kg-day (mg/kg-day)”
IRON 6.58E+04 mg/kg 6.58E+04 mg/kg M mg/kg-day (mg/kg-day)
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg M mg/kg-day (mg/kg-day)”’
MERCURY 4.B4E-01 mg/kg 4.84E-01 mg/kg M mg/kg-day (mg/kg-day)™
VANADIUM 3.35E+01 mg/kg 3.35E+01 mg/kg M mg/kg-day (mg/kg-day)”
(total) 1.4E-04
Total Risk Across All Exposure Routes/Pathways 4.E-04

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Demnal Abs

tion Fraction fr
Dioxinsffurans - 0.03
PAHs - 0.13

Table 4-13 7-13 8-13 Site 21 Subsurface Soil adult resident RME Table8.13

il{ABS) (USEPA, July 2004):
Arsenic - 0.03

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.
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TABLE 4.13a
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL (HYPOTHETICAL FUTURE)

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scanaria Timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Sail
Exposure Point  Entire Site
Receptor Population: Resident
Receptor Age: Aduit
EmmmlmMJ Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csoil  |Chemical Concentration in Soll mgkg 85% UCL or Max JUSEPA, December 2002 Mean USEPA, May 1933 Ingestion Intake (mg/kg/day) =
IR__ lingestion Rate of Soil mg/day 100 USEPA, May 1993 50 USEPA, May 1893 Csoll x IRxFix EF x ED x CF
Fl__ |Fraction Ingested unitiess 1 USEPA, May 1993 1 USEPA, May 1933 BW x AT
EF  |Exposure Frequency days/year - 350 USEPA, May 1993 234 USEPA, May 1993 U.S. EPA, December 1989
ED  [Exposure Duration (Age 6-16) - RME __years 10 USEPA, May 1933, 2005 7 USEPA, May 1933
ED _ |Exposure Duration (Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989
BW  |Body Weight kg 70 USEPA, May 1933 70 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1983 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 8,760 USEPA, December 1889 2,555 USEPA, December 1389
Dermal Csofl _|Chemical Concentration in Soll mgkg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1993 Dermal Intake (mg/kg/day) =
CF_ |Conversion Factor _kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoll x CF x SA x AF X ABS x EF x ED
SA _ |Skin Surface Area cm'/day 5,700 USEPA, July 2004 5,700 USEPA, July 2004 BW x AT
AF__|Soil to Skin Adherence Factor mglcm* 0.07 USEPA, July 2004 0.01 USEPA, July 2004 U.S. EPA, December 1989
ABS |Dermal Absorption Factor (Solid) unitiess chemical specific |USEPA, July 2004 chemical specific JUSEPA, July 2004
EF __|Exposure Freguency days/year 350 USEPA, May 1993 234 USEPA, May 19383
ED _ |Exposure Duration {Age 6-16) - RME _years 10 USEPA, May 1933, 2005 7 USEPA, May 1993
ED _ iExposure Duration {Age 17-30) - RME _years 14 USEPA, May 1993, 2005 NA NA
BW _ |Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1293
AT-C |Averaging Time (Cancer} days 25,550 USEPA, Deosmber 1989 25,550 USEPA, December 1389
AT-N |Averaging Time (Non-Cancer) days 8,760 USEPA, December 1988 2,555 USEPA, December 1989
. . Unit intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Demnal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)
Non-Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Cancer Dermmal Intake (Ages 6-30) - RME = 1.87E-06 Cancer Denmnal Intake - CTE = 5.22E-08
Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07
Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07
Cancer Demmal Intake (Ages 6-16) - RME = 7.81E-07
Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06
Non-carcinogenic Chemicals
Noncancer ingestion Intake - RME = 1.37E-06 Noncancer Ingestion Intake - CTE = 4.58E-07
Noncancer Demmal Intake - RME = 5.47E-06 Noncancer Dermal Intake - CTE = 5.22E-07

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Table 4.13a




TABLE 7.13a - CENTRAL TENDENCY EXPOSURE (CTE) )
’ CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517 )

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Sail
Exposure Medium: Subsurface Soll
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Adutt
Exposure Chemical Medium Medium Route intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC {(Non-Cancen) (Non-Cancer) Dose Dose Units | Concentration | Concentration Quotient
Concem Value Units Value Units Units
Ingestion BAP EQUIVALENT (FULL D 2.32E+00 mg/kg 2.32E+00 1.1E-06 mg/kg-day mg/kg-day NA NA
NAPHTHALENE 4.33E-01 . mglkg 4.33E-01 2.0E-07 mg/kg-day 2.0E-02 mg/kg-day NA NA 9.9E-06
AROCLOR 1260 7.04E-02 mo/kg 7.04E-02 3.2E-08 mg/kg-day 2.0E-05 ma/kg-day NA NA 1.6E-03
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 26E-12 mg/kg-day 1.0E-09 mg/kg-day NA NA 2.6E-03
ALUMINUM 9.34E4+03 mg/kg 9.34E+03 43E-03 mg/kg-day 1.0E+00 mo/kg-day NA NA 4.3E-03
ARSENIC 1.21E+01 mg/kg 1.21E+401 5.5E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.8E-02
CADMIUM 1.24E400 mg/kg 1.24E+00 5.7E-07 mg/kg-day 1.0E-03 mg/kg-day NA NA 5.7E-04
CHROMIUM 1.51E+01 mg/kg 1.51E+01 6.9E-06 mg/kg-day 3.06-03 mg/g-day NA NA 2.3E-03
‘ COBALT 8.90E+00 makg 8.90E400 4.1E-06 mg/kg-day 3.0E-04 mafkg-day NA NA 1.4E02
IRON 2.70E+04 mg/kg 2.70E+04 1.2E-02 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.BE-02
MANGANESE 6.62E+02 mg/kg 6.62E+02 3.0E-04 mg/kg-day A7E-02 mg/kg-day NA NA 6.4E-03
MERCURY 9.99E-02 mo/kg 8.99E-02 4.6E-08 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.5E-04
VANADIUM 1.90E+01 mg/kg 1.90E+01 B.7E-06 mg/kg-day 9.0E-03 mg/kg-day NA NA 9.7E-04
(total) 6.9E-02
Dermal BAP EQUIVALENT (FULL DL 2.32E+00 mg/kg 2.32E400 1.6E-07 mg/kg-day mg/kg-day NA NA
.- {NAPHTHALENE Ij 4.33E-01 4.33E-01 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 7.04E-02 mg/g 7.04E-02 5.1E-09 mg/kg-day 20E-05 my/kg-day NA NA 2.6E-04
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 8.8E-14 mg/kg-day 1.0E-09 mg/kg-day NA NA 8.8E-05
ALUMINUM 9.34E+03 mg/kg 9.34E+03 mg/kg-day mg/kg-day NA NA )
ARSENIC 121E+01 mg/kg 1.21E+01 1.9E07 mg/kg-day 3.0E-04 mg/kg-day NA NA 6.3E-04 :
CADMIUM 1.24E+00 mg/kg 1.24E+00 6.5E-10 mg/kg-day 2.5E-05 mg/kg-day NA NA 2.6E-05
CHROMIUM 1.51E+01 mg/kg 1.51E+01 mg/kg-day mg/kg-day - NA NA
COBALT 8.90E+00 mgkg 8.90E+00 mg/kp-day mg/kg-day NA NA
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg-day mg/kg-day NA NA
MANGANESE 6.62E+02 mp/kp 6.62E+02 mg/kg-day mg/kg-day NA NA
MERCURY 9.99E-02 mg/kg 9.89E-02 mg/kg-day mg/kg-day NA NA
VANADIUM 1.80E+01 mg/kg 1.90E+01 mg/kg-day mg/kg-day NA NA
(total) 1.0E-03
Total Hazard Index Across All Exposure Routes/Pathways 0.07

(1)  Specify Medium-Specific (M) or Route-Spacific (R) EPC selected for hazard caiculation.

at tion Fraction fro il(ABS) (USEPA, Jul :
Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
‘ PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Table7.13a 2/1/2011 4:01 PM

”



TABLE 8.13a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL

Scenario Timeframe: Future
Medium: Soit

Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Adult

Exposure Medium: Subsurface Soll

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

Dioxins/furans - 0.03
PAHs - 0.13

Arsenic - 0.03

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Table8.13a

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

Exposure Chemical Medium Medium Routs Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Unfts Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL DLY 2.32E+00 mg/kg 2.32E4+00 ma/kg M 1.1E07 mg/kg-day 7.3E400 (mg/kg-day)” 7.8E-07
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg M 32E09 mg/kg-day 2.0E+00 (mg/kg-day)” 6.4E-09
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 2.6E-13 mg/kg-day 1.5E405 (mg/kg-day)” 3.9E-08
ALUMINUM 8.34E+03 mg/kg 9.34E+03 mg/kg M 4.3E-04 mg/kg-day (mgkg-day)”
ARSENIC 1.21E+01 mg/kg 1.21E+401 mg/kg M 5.5E-07 mg/kg-day 1.5E400 (mg/kg-day)” 8.3E-07
CADMIUM 1.24E400 mg/kg 1.24E+00 mg/kg M 5.7E-08 mg/kg-day (mg/kg-day)”
CHROMIUM 1.51E+01 mg/kg 1.51E401 mg/kg M 6.9E-07 mg/kg-day (mg/kg-day)™
COBALT 8.90E+00 mg/kg 8.90E+00 mg/kg M 4.1E-07 mg/kg-day (mg/kg-day)”
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg M 1.2E-03 mg/kg-day (mg/kg-day)”
MANGANESE 6.62E+02 mp/kg 6.62E+02 mg/kg M 3.0E-05 mg/kg-day (mg/kg-day)”
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg M 4.6E-09 mg/kg-day (mg/kg-day)”
VANADIUM 1.90E+01 mg/kg 1.80E+01 mg/kg M 8.7E-07 mg/kg-day (mg/kg-day)”
(total) 1.6E-06
Demnal BAP EQUIVALENT (FULL DLY  2.32E+00 mg/kg 2.32E+00 mg/kg M 1.6E-08 mg/kg-day 7.3E400 (mg/kg-day)” 1.1E-07
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg M 5.1E-10 mg/kg-day 2.0E+00 (mg/kg-day)" 1.0E-09
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 8.8BE-15 mg/kg-day 1.5E+05 (mg/kg-day)* 1.3E-09
ALUMINUM 9.34E+03 mg/kg 9.34E+03 mg/kg M mg/kg-day {mg/xg-day)”
ARSENIC 1.21E+01 mg'kg 121E+01 my/kg M 1.9E-08 mg/kg-day 1.5E+00 (mglkg—day)" 2 BE-08
CADMIUM 1.24E400 mg/kg 1.24E400 mgo/kg M 6.5E-11 mg/kg-day (mg/kg-day)”
CHROMIUM 1.51E+01 mg/kg 1.51E401 mg/kg M mg/kg-day (mg/kg-day)”
COBALT 8.90E+00 mg/kg 8.90E+00 mg/kg M mg/kg-day {mg/kg-day)”’
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg M mg/kg-day (mg/kg-day)”
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg M mg/kg-day (mg/xg-day)”’
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg M mg/kg-day (mg/kg-day)™
VANADIUM 1.90E+01 mg/kg 1.90E+01 mg/kg M mg/kg-day (mg/kg-day)™*
(total) 1.5E07
Total Risk Across All Exposure Routes/Pathways 2.E-06

2/1/2011 4:01 PM



TABLE 4.14

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

Scenario Timeframe: Future

Mediumn:

Groundwater

Exposure Medium: Groundwater
Exposure Point: Entire Site
Receptor Population: Resident

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

FUTURE ADULT RESIDENTS TO GROUNDWATER

Recaptor Age: Adult
Exposure |Paramet Parameter Definition Units RME RME CTE CTE intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Cgw  |Chemical Concentration in Groundwater mg/L Maximumn U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Ingestion CDI (mg/kg/day) =
IRgw |Water Ingestion Rate L/day 2 U.S. EPA, May 1993 1.4 U.S. EPA, May 1993 Cowx|Rowx EF x FD
EF  |Exposure Freguency days/year 350 U.S. EPA, May 1933 234 U.S. EPA, May 1993 BW x AT
ED |Exposure Duration (Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 U.S. EPA, May 1933 CDI = Chronic Dafly Intake
ED Exposure Duration {Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA
BW |Body Weight kg 70 U.S. EPA, May 1893 70 U.S. EPA, May 1933 USEPA, December 1989
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989
Dermal Cgw  |Chemical Concentration in Groundwater mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 'The equations and parameters for
A |Skin Surtace Area cm® 18,000 U.S. EPA, July 2004 18,000 U.S. EPA, July 2004 for estimating DAevent and the chemical-
DAevent |Absorbed Dose per Event mg/cm®-event chemical-specific _ |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004 specific dermally absorbed dose from
EV Event Frequency event/day 1 Professional Judgement 1 |Professional Judgement water (DAD) are provided in Section 6.2.4.4
ED Exposure Duration (Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 U.S. EPA, May 1993 of the text.
ED [Exposure Duration (Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA
EF |Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1933
tew  |Duration of Event hour/event 0.33 Professional Judgement 025 Professional Judgement USEPA, July 2004
t Time to reach steady state hour/event chemical-specific  |U.S. EPA, July 2004 chemical-specific  {U.S. EPA, July 2004 '
T Lag Time hour/event chemical-specific  |U.S. EPA, July 2004 chemical-speciic |U.S. EPA, July 2004
B |Bunge Model Constant dimensionless chemicalspecific  [U.S. EPA, July 2004 chemicalspecific  |U.S. EPA, July 2004
Kp |Pemeability Coefficient from Water cm/hour chemical-specific  |U.S. EPA, July 2004 chemicat-specliic  JU.S. EPA, July 2004
BW |Body Weight kg 70 U.S. EPA, May 1933 70 U.S. EPA, May 1833
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1889
AT-N |Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, Decembsr 1989

Dalily Intake Calculations
Ingestion intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake(RME) = 9.39E-03
Cancer Demal Intake(RME) = 8.45E+01

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 3.91E-03

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03
Cancer Dermal Intake (Ages 6-16) - RME = 3.52E+01
Cancer Demnal intake (Ages 17-30) - RME = 4.93E+01

Non-carcinogenic Chemicals

Noncancer Ingestion Intake(RME) = 2.74E-02
Noncancer Demal intake(RME) = 2.47E+402

Cancer Ingestion Intake(CTE) = 1.28E-03
Cancer Demal Intake(CTE) = 1.65E+01

Noncancer Ingestion intake(CTE) = 1.28E-02
Noncancer Dermal Intake(CTE) = 1.65E+02

Tabie 4-14 7-14 8-14 Site 21 GW residential adult-RME



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER
REASONABLE MAXIMUM EXPOSURE (RME — FUTURE ADULT RESIDENTS TO GROUNDWATER

\

SITE NAME: SITE 21 - BUILDING 1517

LOCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/02/11

REFERENCES: U.S. EPA, July 2004

DERMAL CONTACT:

DAD = (DAevent x EVxED x EF x A Y(BW x AT)

FOR INORGANICS:
FOR ORGANICS:

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY)
DAevent = ABSORBED DOSE PER EVENT (MG/CM?/EVENT)

DAevernt = Kp x C xtevent x CF
IF tevent <t*, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)**

IFtevent >t*, DAevent = FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B3)/(1 + B)?))

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)

EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)

ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)

EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM®)

AT = AVERAGING TIME (DAYS) , t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL GW CONC. ORGANIC OR t* (HR) tevent T (HR) Kp (CMHR) B FA DAevent
(mgL) INORGANIC?

BAP EQUIVALENT (FULL DL) [ 0.00006146 0 1.17E+01 | 3.30E-01 2.69E+00 7.01E-01 4.27E+00 1 1.12E-07
TCDD TEQs (FULL DLs) | 1.23E-08 o 3.01E+01 | 3.30E-01 6.82E+00 8.10E-01 5.60E+00 0.5 2.07E-11
PENTACHLOROPHENOL 0.0078 o 1.38E+01 | 3.30E-01 3.30E+00 3.90E-01 2.50E+00 0.9 7.90E-06
BENZENE 0.00096 o 7.00E-01 | 3.30E-01 2.90E-01 1.50E-02 1.00E-01 1 1.23E-08
TETRACHLOROETHYLENE 0.00085 0 2.18E+00 | 3.30E-01 9.10E-01 3.30E-02 2.00E-01 1 4.25E-08
DELTA-BHC (ALPHA-BHC SURROGATE 0.00002 o 1.10E+01 3.30E-01 4.57E+00 1.10E-02 1.00E-01 0.9 6.72E-10
[ARSENIC 0.00726] i 3.30E-01 1.00E-03 1 2.40E-09
CADMIUM 0.00345 i - 3.30E-01 1.00E-03 1 1.14E-09
COBALT 0.0153 i 3.30E-01 1.00E-03 1 5.05E-09
IRON 34 i 3.30E-01 |. 1.00E-03 1 1.12E-05
MANGANESE I 54 i | 3.30E-01 1.00E-03 1 1.78E-06




Scenano Timeframe Future
Medium Groundwater
Exposure Medium Groundwater
Exposure Pomt Entire Stte
Receptor Population Resident
Receptor Age Adult

TABLE 7.14 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potentiat EPC EPC EPC EPC Selected {Non-Cancer) {Non-Cancer) Dose Dose Unts Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)

Ingestion BAP EQUIVALENT (FULL DU 6 1E-05 mglL 6 15E-05 mglL M 1 7E-06 mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 12E-08 mg/L 123E-08 mglL M 3 4E-10 ma/kg-day 1 00E-09 1 00E-09 NA NA 3 4E-01
PENTACHLOROPHENOL 7 8E-03 mgiL 7 80E-03 mglL M 2 1E-04 mg/kg-day 5 00E-03 5 00E-03 NA NA 43E-02
BENZENE 9 6E-04 mg/L 9 60E-04 mg/L M 2 6E-05 mg/kg-day 4 00E-03 4 00E-03 NA NA 6 6E-03
TETRACHLOROETHYLENE 8 5E-04 mgiL 8 50E-04 mgiL M 2 3E-05 mg/kg-day 1 00E-02 1 00E-02 NA NA 2 3E-03
DELTA-BHC (ALPHA-BHC S 2 OE-05 mg/L. 2 00E-05 mglL M 5 5E-07 mg/kg-day 8 00E-03 3 00E-04 NA NA 6 8E-05
ARSENIC 7 3E-03 mglL 7 26E-03 mg/L M 2 0E-04 mg/kg-day 3 00E-04 5 00E-03 NA NA 6 6E-01
CADMIUM 3 5E-03 mglL 3 45E-03 mg/L M 9 5E-05 mg/kg-day 1 00E-03 5 00E-04 NA NA 9 5E-02
COBALT 1 5E-02 mglL 1 53E-02 mg/L M 4 2E-04 mg/kg-day 3 0E-04 3 0E-04 NA NA 1 4E+00
IRON 3 4E+01 mg/L 3 40E+01 mgil. M 9 3E-01 mg/kg-day 7 0OE-01 7 OE-01 NA NA 13E+00
MANGANESE 5 4E+00 mg/L 5 40E+00 mglL M 1 5E-01 mg/kg-day 4 70E-02 4 70E-02 NA NA 3 1E+00

{total) 7.0E+00

Dermal BAP EQUIVALENT (FULL DY 6 1E-05 mg/L 6 15E-05 mglL M 2) mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 1.2E-08 mg/L 123E-08 mg/L M 2) mg/kg-day 1 00E-09 1 00E-08 NA NA NA
PENTACHLOROPHENOL 7 BE-03 mgiL 7 80E-03 mg/L M (2) mglkg-day 500E-03 500E-03 NA NA NA
BENZENE 96E-04 mgiL 9 BOE-04 mgiL M 3 0E-06 mg/kg-day 4 00E-03 4 00E-03 NA NA 7 6E-04
TETRACHLOROETHYLENE 8 5E-04 mgiL 8 50E-04 mg/L M 1 0E-05 mag/kg-day 1 00E-02 1 00E-02 NA NA 1 0E-03
DELTA-BHC (ALPHA-BHC S 2 0E-05 mg/L 2 00E-05 mglL M 17E-07 mg/kg-day 8 00E-03 3 00E-04 NA NA 2 1E-05
ARSENIC 7 3E-03 mglL 7 26E-03 mglL M 59E-07 mg/kg-day 3 00E-04 5 00E-03 NA NA 2 0E-03
CADMIUM 3 5E-03 mg/L 345E-03 mg/L ™M 28E-07 mg/kg-day 2 50E-05 2 S0E-05 NA NA 11E-02
COBALT 1 5E-02 mglL 153E-02 mglL M 1 2E-06 mg/kg-day 3 00E-04 3 00E-04 NA NA 4 1E-03
IRON 3 4E+01 mgiL 3 40E+01 mgh. M 2 8E-03 mg/kg-day 7 Q0E-01 7 0OE-01 NA NA 4 0E-03
MANGANESE 5 4E+00 mg/lL 5 40E+00 mglL M 4 4E-04 mg/kg-day 1 88E-03 1 88E-03 NA NA 2 3E-01

{total) 2.6E-01
Total Hazard Index Across All Exposure Routes/Pathways 7

{1) Specify Medium-Specrfic (M) or Route-Specific (R) EPC selected for hazard calculation

(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA dermal uptake model from water

NA = Not assessed for this pathway




TABLE 8.14 - REASONABLE MAXIMUM EXPOSURE (RME)

NAVAL STATION GREAT LAKES, ILLINOIS

SITE 21 - BUILDING 1517

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Adutt
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope |  Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancen) Factor Factor Untts Risk
Concem Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL 6.1E-05 mgh. 6.15E-05 mg/L M 1.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)” 7.7E-06
TCDD TEQs (FULL DLs) 1.2E-08 mg/L 1.23E-08 mg/L M 1.2E-10 mg/kg-day 1.50E+05 (mg/kg-day)’ 1.7E-05
PENTACHLOROPHENOL 7.8E-03 mg/L 7.80E-03 mgL M 7.3E-05 mg/kg-day 4.00E-01 (mg/kg-day)” 2.9E-05
BENZENE 9.6E-04 mg/iL 9.60E-04 mg/L M 9.0E-06 mg/kg-day 5.50E-02 (mg/kg-day)” 5.0E-07
TETRACHLOROETHYLEN 8.5E-04 mg/L 8.50E-04 mgL M 8.0E-06 mg/kg-day 5.40E-01 (mg/kg-day)™ 4.3E-06
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mgiL 2.00E-05 mg/L M 1.9E-07 mg/kg-day 6.30E+00 (mghg-day)” 1.2E-06
ARSENIC 7.3E-03 mgL 7.26E-03 mg/L M 6.8E-05 mg/kg-day 1.50E+00 (mg/kg-day)”’ 1.0E-04
(total) 1.6E-04
Dermal BAP EQUIVALENT (FULL 6.1E-05 mgL 6.15E-05 mgL M @ mg/kg-day 7.30E+00 (mg/kg-day)”’ NA
TCDD TEQs (FULL DLs) 1.2E-08 mg/L 1.23E-08 mg/lL M 3] ma/kg-day 1.50E+05 (mg/kg-day) NA
PENTACHLOROPHENOL 7.8E-03 mglL 7.80E-03 mg/L M @ mg/kg-day 4.00E-01 (mg/kg-day)™ NA
BENZENE 9.6E-04 mglL 9.60E-04 mglL M 1.0E-06 mg/kg-day 5.50E-02 (mg/kg-day)” 5.7E-08
|TETRACHLOROETHYLEN]  8.5E-04 mg/L 8.50E-04 mg/L M 3.6E-06 mg/kg-day 5.40E-01 (mg/kg-day)” 1.9E-06
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 molL 2.00E-05 mgiL M 5.7E-08 mg/kg-day 6.30E+00 (mg/kg-day)” 3.6E-07
ARSENIC 7.36-03 mg/L 7.26E-03 mglL M 2.0E-07 mg/kgday .| 1.50E+00 (mg/kg-day)"' 3.0E-07
(total) ' 2.7E-06
Total Risk Across All Exposure Routes/Pathways 1.7E-04




TABLE 4.14a
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
FUTURE ADULT RESIDENTS TO GROUNDWATER
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Adult
Exposure |Parametet| Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
- Reference Reference
Ingestion |- Cgw Chemical Concentrabon in Groundwatsr mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Ingestion CD! (mg/kg/day) =
{Rgw |Water Ingestion Rate L/day 2 U.S. EPA, May 1993 1.4 U.S. EPA, May 1993 CawxRgw x EF x ED
EF |Exposure Frequency days/year 350 U.S. EPA, May 1933 234 U S. EPA, May 1933 BW x AT
ED  |Exposure Duration {(Age 6-16) - RME years 10 USEPA, May 1993, 2005 7 U.S. EPA, May 1983 CDI = Chronic Daily Intake
ED |Exposure Duration (Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA
BW _|Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 USEPA, Decembar 1969
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1389 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 8,760 \.S. EPA, December 1989 2,555 U.S. EPA, December 1289
Dermal Cgw  {Chemical Concentration in Groundwater mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for
A |Skin Surface Area em? 18,000 U.S. EPA, July 2004 18,000 U.S. EPA, July 2004 for estmating DAevent and the chemical-
DAevent JAbsorbed Dose per Event mg’u‘nz-even‘l chemical-specific  JU.S. EPA, July 2004 chemical-specific JU.S EPA, July 2004 specific dermally absorbed dose from
EV Event Frequency avent/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.2.4.4
. ED _|Exposure Duration (Age 6-16) - RME years m USEPA, May 1993, 2005 7 U.S. EPA, May 1093 of the text
ED Exposure Duration (Age 17-30) - RME years 14 USEPA, May 1993, 2005 NA NA
EF  |Exposure Frequency days/ysar 350 U.S. EPA, May 1953 234 U.S. EPA, May 1993 )
tewnt  {Duration of Event hour/event 0.33 Professional Judgement 025 Professional Judgement USEPA, July 2004
t Time to reach steady state hour/event chemicalspeciiic JU.S. EPA, July 2004 chemicalspecific  |U.S. EPA, July 2004
T Lag Time hour/event chemicalspeciic  |U.S. EPA, July 2004 chemical-specific  JU.S. EPA, July 2004
B  |Bunge Mode! Constant dimenstonless chemicaspecific  |U.S. EPA, July 2004 chemicalspecific  |U.S. EPA, July 2004
Kp Permeability Coefficient from Water cm/hour chemicalspecific  JU.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004 .
BW |Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993
AT-C |Averaging Time {Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989
AT-N jAveraging Time (Non-Cancer) days 8,760 U.S. EPA, December 1988 2,555 U.S. EPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake(RME) = 9.39E-03

Cancer Dermal Intake(RME) = 8.45E+01

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 3.91E-03

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03
Cancer Dermal Intake (Ages 6-16) - RME = 3.52E+01
Cancer Dermal Intake (Ages 17-30) - RME = 4.93E+01

Non-carcinogenic Chemicals
Noncancer Ingestion Intake(RME) = 2.74E-02

Noncancer Dermnal Intake(RME) = 2.47E+02

Cancer ingestion Intake(CTE) = 1.28E-03
Cancer Dermmal Intake(CTE) = 1.65E+01

Noncancer Ingestion Intake(CTE) = 1.28E-02
Noncancer Dermal Intake(CTE) = 1.65E+02

Table 4-14a 7-14a 8-14a Site 21 GW residential adult-CTE

e T



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER

‘ CENTRAL TENDENCY EXPOSURE (CTE) — FUTURE ADULT RESIDENTS TO GROUNDWATER
SITE NAME: SITE 21 - BUILDING 1517
LOCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/02/11
REFERENCES: U.S. EPA, July 2004
DERMAL CONTACT:
DAD = (DAevent x EV x ED x EF x A }/(BW x AT) FOR INORGANICS: DAevent = Kp xC x tevent x CF B
FOR ORGANICS: IF tevent < t*, DAeyent = 2FA x Kp x C x CF x (6T x tevent/3.1416) 05
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t*, DAevent = FA x Kp x C x CF x {(tevent/(1 + B)) + (2T x {(1 +3B+382)/(1 + B)z)))

DAevent = ABSORBED DOSE PER EVENT (MG/CM%/EVENT) _

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM?) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)

EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CMHR)

ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)

EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM®)

AT = AVERAGING TIME (DAYS) . t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

' T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL GW CONC. ORGANIC OR t* (HR) tevent T (HR) Kp (CM/HR) B FA DAevent
. (mg/L) INORGANIC?

[BAP EQUIVALENT (FULL DL) 0.06146 o 1.17E+01 | 2.50E-01 2.69E+00 7.01E-01 4.27E+00 1 9.77E-05
TCDD TEQs (FULL DLs) | 1.23E-08 o 3.01E+01 | 2.50E-01 6.82E+00 8.10E-01 5.60E+00 0.5 1.80E-11
PENTACHLOROPHENOL 0.0078 ) 1.38E+01 | 2.50E-O1 3.30E+00 3.90E-01 2.50E+00 0.9 6.87E-06
BENZENE 0.00096 o 7.00E-01 | 2.50E-01 2.90E-01 1.50E-02 1.00E-01 1 1.07E-08
TETRACHLOROETHYLENE 0.00085 o 2.18E+00 | 2.50E-01 9.10E-01 3.30E-02 2.00E-01 1 3.70E-08
DELTA-BHC (ALPHA-BHC SURROGATH  0.00002 ) 1.10E+01 | 2.50E-01 4.57E+00 1.10E-02 1,00E-01 0.9 5.85E-10
[ARSENIC 0.00726] i 2.50E-01 1.00E-03 1 1.82E-09
CADMIUM 0.00345 i 2.50E-01 1.00E-03 1 8.63E-10
COBALT 0.0153 i 2.50E-01 1.00E-03 1 3.83E-09 -
IRON 34 i 2.50E-01 1.00E-03 1 8.50E-06
MANGANESE [ 5.4 i 2.50E-01 1.00E-03 1 1.35E-06




Scenario Timeframe Future
Medium  Groundwater
Exposure Medium Groundwater
Exposure Point Entre Site
Receptor Population Resident
Receptor Age Adult

TABLE 7.14a - CENTRAL TENDENCY EXPOSURE {CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER
SITE 21 - BUILDING 15617
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)

Ingestion  [BAP EQUIVALENT (FULL D 6 1E-05 mgiL 6 15E-05 mg/l. M 7 9E-07 mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) T 12E-08 mg/L 123E-08 mgiL M 16E-10 ma/kg-day 1 OCE-09 mg/kg-day NA NA 16E-01
PENTACHLOROPHENOL 7 8E-03 mg/L 7 80E-03 mg/L M 1 OE-04 mg/kg-day 5 00E-03 mg/kg-day NA NA 20E-02
BENZENE 9 6E-04 mg/L 9 60E-04 mg/lL M 1 2E-05 mg/kg-day 4 00E-03 mg/kg-day NA NA 3 1E-03
TETRACHLOROQETHYLENE 8 5E-04 mg/L 8 50E-04 mg/L M 11E05 mg/kg-day 1 00E-02 mg/kg-day NA NA 11E-03
DELTA-BHC (ALPHA-BHC NA NA
SURROGATE) 2 OE-05 mgiL 2 00E-05 mg/L M 2 6E-07 mg/kg-day 8 00E-03 mg/kg-day 32E05
ARSENIC 7 3E-03 mgh. 7 26E-03 mg/L M 9 3E-05 mg/kg-day 3 Q0E-04 mgrkg-day NA NA 31E-01
CADMIUM 3 5E-03 mg/L 345E-03 mgiL M 4 AE-05 mg/kg-day 1 00E-03 mg/kg-day NA NA 4 4E-02
COBALT 15602 mg/L 1 53E-02 mgiL M 2 0E-04 mg/kg-day 3 0E-04 mgfkg-day NA NA 6 5E-01
IRON 3 4E+01 mg/L 3 40E+01 ma/lL M 4 4E-01 mg/kg-day 7 0E-01 mg/kg-day NA NA 6 2E-01
MANGANESE 5 4E+00 mg/L 5 40E+00 mglL M 6 9E-02 mg/kg-day 4 70E-02 mg/kg-day NA NA 1 SE+00

(total) 3.E+00

Dermal BAP EQUIVALENT (FULL DY 6 1E-05 mg/lL 6 15E-05 mg/L M @ mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 12E-08 mg/L 123€E-08 mgit M [v)) mg/kg-day 1 00E-09 mgfkg-day NA NA NA
PENTACHLOROPHENOL 7 8E-03 mg/L 7 80E-03 mglL M 2 mg/kg-day 5 00E-03 mg/kg-day NA NA NA -
BENZENE 9 6E-04 mgh. 9 60E-04 mg/lL M 1 8E-06 ma/kg-day 4 DOE-03 mg/kg-day NA NA 4 4E-04
TETRACHLOROETHYLENE 8 5E-04 mg/L 8 50E-04 mg/L M 61E-06 mg/kg-day 1 00E-02 mg/kg-day NA NA 61E-04
DELTA-BHC (ALPHA-BHC . NA NA
SURROGATE) 2 0E-05 mg/L 2 00E-05 mg/L M 9 6E-08 mg/kg-day 8 O0E-03 mg/kg-day 12€-05
ARSENIC 7 303 mg/lL 7 26E-03 mg/L M 3 0E-07 mg/kg-day 3 O0E-04 mg/kg-day NA NA 10E-03
CADMIUM 3 5€-03 mgiL 345603 mgh. M 1 4E-07 mg/kg-day 2 50E-05 mg/kg-day NA NA 57E-03
COBALT 1 5E-02 mg/L 1 53E-02 mg/L M 6 3E-07 mg/kg-day 3 00E-04 mg/kg-day NA NA 21E-03
iRON 3 4E+01 mg/L 3 40E+01 mg/L M 1 4E-03 mg/kg-day 7 00E-01 mg/kg-day NA NA 2 0E-03
MANGANESE 5 4E+00 mgiL 5 40E+00 mglL M 2 2E-04 mag/kg-day 1 88E-03 mg/kg-day NA NA 1 2E-01

{total) 1.3E-01
Total Hazard Index Across All Exposure Routes/Pathways | 3

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

{2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA dermal uptake mode! from water
NA = Not assessed for this pathway




Scenario Timeframe: Future
Medium: Groundwater

Exposure Medium: Groundwater
., |Exposure Point: Entire Site
Receptor Population: Resident

Receptor Age: Adult

TABLE 8.14a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL 6.1E-05 mgL 6.15E-05 mg/L M 7.9E-08 mg/kg-day 7.30E+00 {mgfkg-day)™ 5.8E-07
TCDD TEQs (FULL DLs) 1.2E-08 mglL 1.23E-08 mg/L M 1.6E-11 mg/kg-day 1.50E+05 (mgkg-day)™ 2 4E-06
PENTACHLOROPHENOL 7.8E-03 mg/lL 7.80E-03 mg/L M 1.0E-05 mg/kg-day 4.00E-01 (mg/kg-day)" 4.0E-06
BENZENE 9.6E-04 mg/L 9.60E-04 mg/L M 1.2E-06 mg/kg-day 5.50E-02 (mg/kg-day)”! 6.8E-08
‘TETRACHLOROEI‘HYIEN* 8.5E-04 mg/L 8.50E-04 mg/L M 1.1E-06 mg/kg-day 5.40E-01 (mg/kg-day)" 5.9E-07
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mgL 2.00E-05 mg/L M 2.6E-08 mg/kg-day 6.30E+00 (mg/kg-day)™ 1.6E-07
ARSENIC 7.3E-03 mg/L 7.26E-03 mg/L M 9.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)”’ 1.4E-05
(total) 2.2E-05
Demnal BAP EQUIVALENT (FULL 6.1E-05 mg/L 6.15E-05 mg/L M 2 mg/kg-day 7.30E+00 (mg/kg-day)” NA
TCDD TEQs (FULL DLs) 1.2E-08 mglL 1.23E-08 mg/L M ©@ mg/kg-day 1.50E+05 (mgfkg-day)™ NA
PENTACHLOROPHENOL 7.8E-03 mg/L 7.80E-03 mg/L M 1.1E-04 mg/kg-day 4.00E-01 (mg/kg-day)" NA
BENZENE 9.6E-04 mglL 9.60E-04 mg/L M 1.8E-07 mg/kg-day 5.50E-02 (mg/kg-day)” 9.7E09
[TETRACHLOROETHYLEN|  8.5E-04 mglL B8.50E-04 mg/L M 6.1E-07 " mg/kg-day 5.40E-01 (mg/kg-day)™ 3.3E-07
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mglL 2.00F-05 mg/L M 9.6E-09 mg/kg-day 6.30E+00 (mg/kg-day)”! 6.1E-08
ARSENIC 7.36-03 mg/L 7.26E-03 mg/L M 3.0E-08 mg/kg-day 1.50E+00 {mgfkg-day)”! 4,5E-08
{total) : ) 4.4E07
Total Risk Across All Exposure Routes/Pathways | 2.2E-05




TABLE 4-15
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

nario Timeframe: Future
Medium: Groundwater
Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
Inhalation Residents Adutt Site 21 GW ] Volatile Chemical Generation Rate ’ Derived mg/m3-min shower | Foster&Chrostowski 1887 |Chronic Daily Intake (CDI) (mg/kg-day)=
. IRsh Inhalation Rate of volatiles in shower 0.6 m3hr U.S. EPA, 1991
EF Exposure Frequency 350 days/year U.S. EPA, 1991 SxIRsh xK E
K |Mass Transfer Coefficient Derived min Foster&Chrostowski 1987 BW x AT x RaxCF
ED Exposure Duration 24 years U.S. EPA, 1991
BW Body Weight 70 kg U.S. EPA, 1991 K =Ds + exp{-Ra x Dt)/Ra - [exp(Ra) x (Ds-D)}/Ra
Ra Alr Exchange Rate 0.017 min-1 Foster&Chrostowski 1987
CF Conversion Factor 60 minhr
Ds Shower Duration 15 min U.S. EPA, 2004 -
Dt Total Time in Bathroom 20 min Professional judgement
” AT-C  |Averaging Time (Cancer) 25550 days U.S. EPA, 1989
AT-N__ |Averaging Time (Noncancer) 8760 days U.S. EPA ,1989
Sources

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heatth Evaluation Manual, Part A. EPA/540/1-86/060.

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.

0

Unit Intake Calculations (calculates a dose of mg/kg-day that is more consistent with Foster/Chrostowski model)
Inhalation Intake = (IRsh x EF x ED)/(BW x AT x Ra x CF)

Cancer Inhalation Intake = 2.82E-03 Noncancer Inhalation Intake = 8.22E-03

2/2/2011



Shower-RME

Volatilization From Showering
Source: Foster & Chrostowski, 1987.

1 Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Air
Exposure Point: SWMU 3 - Old Jeep Trail
Receptor Population: Residents
Receptor Age: Adult Adult
Parameter Value Definition
Ra 0.0167|air exchange rate, (min™)
Ds 15|shower duration, (min)
Dt 20|total time in bathroom, {min)
Fr 10]shower water flow rate, (L/min)
Sv 12|shower room air volume, (m®)
ts 2|shower dropler drop time, (sec)
d 1|shower droplet diameter, (mm)
T1 293|calibration water temperature, (K) Errorin Calcs? No =0, Yes > 0 0
Ts 320[shower water temperature, (K)
m1 0.982}water viscosity at T1, (cp)
ms 0.616}water viscosity at Ts, (cp)
K 2.79|mass transfer coefficient, {min)
Chemical Cw Volatile MW H Ki Kg KL Kal Cwd S SxK SxK
(ug/L) _(g/mole) |(atm-m*/mo} _(cmv/r) (cmvhr) (ecmmr) | (cmmbr) | mgl
BENZENE 0.960 Y 7.81E+01 | 5.56E-03 15.01 1440.23 | 1.44E+01 | 1.90E+01 | 4.50E-04 | 3.75E-04 | 1.05E-03 | 1.05E-03
TETRACHLOROETHYLH 0.85 Y 1.66E+02 | 1.84E-02 10.30 988.38 1.02E+01 | 1.34E+01 | 3.06E-04 | 2.55E-04 | 7.12E-04 | 7.12E-04
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Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Age: Adult

Receptor Population: Adult Resident

TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS .
EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING

NAVAL STATION GREAT LAKES, ILLINOIS

SITE 21 - BUILDING 1517

Exposure Chemical Medium Medium Route Route EPC Intake intake Inhalation Reference Hazard

Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) (Non-Cancer) Reference Dose Quotent
Concem Value Units (5x¢)' Untts for Hazard Units Dose Units
Calcutation

Inhalation BENZENE 9.60E-01 mg/L 1.0E-03 mg/m® R 8.6E-06 mg/kg-day 0.0086 mg/kg-day 1.0E-03
TETRACHLOROETHYLENE 8.50E-01 mg/L 7.1E-04 mg/m® R 5.8E-06 mg/kg-day 0.077 mg/kg-day 7.6E-05
(total) 1.08E-03

Total Hazard Index Across All Exposure Routes/Pathways 0.001

1 5 = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient

Table 4-15 7-15 8-15 Site 21 GW shower res adult-RME Table7.15
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TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RiSK

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Alr

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected

! § = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient
2 Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-15 7-15 8-15 Site 21 GW shower res adult-RME Table8.15

Intake Intake Inhalation CSFi Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Cancer Siope Units Risk
Concem Value Units (sxq)’ Units Calculation 2 Unlts Factor
inhalation  |BENZENE 9.60E-01 mg/L 1.05E-03 mg/m” R 2.9E-06 mg/kg-day 2.7E-02 {mg/kg-day)” 8.0E-08
TETRACHLOROETHYLENE 8.50E-01 mg/L 7.12E-04 mg/m® R 2.0E-06 mg/kg-day 2.1E-02 (mg/kg-day)™ 4.1E-08
(total) _ 1.2E07
Total Risk Across All Exposure Routes/Pathways | 1.2E-07

2/2/2011 10:04 AM



nario Timeframe: Future
Medium: Groundwater
Exposure Medium: Alr

TABLE 4.15a

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equationy/
Code Reference Model Name
Inhaiation Residents Adutt Site 21 GW S Volatile Chemical Generation Rate Derived mg@/m3-min shower | Foster&Chrostowski 1887 [Chronic Daily Intake (CDI) (mg/kg-day)=
IRsh inhalation Rate of volatiles in shower 0.6 m3/hr U.S. EPA, 1891
EF Exposure Frequency 234 days/year U.S. EPA, 1991 S x{Rsh x K x EF x ED
K [Mass Transfer Coefficient Derived min Foster&Chrostowski 1987 BW x AT x Ra x CF
ED Exposure Duration 7 years U.S. EPA, 1991
Bw Body Weight 70 kg U.S. EPA, 1991 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt))/Ra
Ra Air Exchange Rate 0.016666667 min-1 Foster&Chrostowski 1987
CF Conversion Factor 60 min/hr
Ds Shower Duration 10 min U.S. EPA, 2004
Dt Total Time in Bathroom 15 min Professional judgement
AT-C  |Averaging Time (Cancer) 25550 days U.S. EPA, 1989
AT-N __ |Averaging Time (Noncancer) 2555 days U.S. EPA ,1989
Sources

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heatth Evaluation Manual, Part A. EPA/540/1-86/060.

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure o Volatile Organic Contaminants in the Shower.

0
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Volatilization From Showering
Source: Foster & Chrostowski, 1987.

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Air
Exposure Point: Site 21 GW

Shower-CTE

Receptor Population: Residents
Receptor Age: Adult  Adult
Parameter - Value Definition
Ra 0.0167|air exchange rate, (min™)
Ds 10]shower duration, (min)
Dt 15]total time in bathroom, (min)
Fr 10{shower water fiow rate, (L/min)
Sv 12|shower room air volume, (m®
ts 2|shower dropler drop time, (sec)
d 1]|shower droplet diameter, (mm)
T 293|calibration water temperature, (K) Error in Calcs? No=0, Yes> 0 0
Ts 320ishower water temperature, (K)
m1 0.982|water viscosity at T1, (cp)
ms 0.616}water viscosity at Ts, (cp)
K 1.53|mass transfer coefficient, (min)
Chemical Cw Volatile MW H Kl Kg KL Kal Cwd S SxK S xK
(ug/L) mole) |(atm-m*mol (cmvhr) | (cmvhr) | (cmvhr) | (emmr) | mgnL
BENZENE 0.960 Y 7.81E+01 | 5.56E-03 15.01 1440.23 1.44E+01 - | 1.90E+01] 4.50E-04 | 3.75E-04 | 5.72E-04 | 5.72E-04
|TETRACHLOROETHYLEH 0.85 Y 1.66E+02 | 1.84E-02 10.30 988.38 1.02E+01 | 1.34E+01)] 3.06E-04 | 2.55E-04 | 3.89E-04 | 3.89E-04
Page 1




) TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS
' EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater
Exposhre Medium: Air
Exposure Point: Site 21 GW
Receptor Population:
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Inhatation Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) (Non-Cancer) Reference Dose Quotient
Concem Value Units (Sx! Units for Hazard Units Dose Units
Calculation
Inhalation BENZENE 9.60E-01 mglL 5.7E-04 mg/m® R 3.1E-06 mg/kg-day 0.0086 mg/kg-day 3.7E-04
| TETRACHLOROETHYLENE 8.50E-01 mgiL 3.9E-04 mgm?® R 2.1E-06 mg/kg-day 0.077 mg/kg-day 2.8E-05
(total) 3.94E-04
Total Hazard Index Across All Exposure Routes/Pathways 0.0004

1 § = Volatile Chemical Genaration Rate. K = Mass Transfer Coefficient

Table 4-15a 7-15a 8-15a Site 21 GW shower res adult-CTE Table7.15a 2/22011 10:07 AM
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TABLE B.15a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISK

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING

SITE 21 - BUILDING 1517 .
NAVAL STATION GREAT LAKES, ILLINOIS

—

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Adult Resident
Receptor Age: Aduit -

Exposure Chemical Medium Medium Route Route EPC Selected intake Intake Inhalation CSFi Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Cancer Slope Units Risk
Concem Value Units (sx)’ Units Calculation (1) Units Factor
inhalation |BENZENE 9.60E-01 mg/L 5.72E-04 mg/m” 3.1E-07 mg/kg-day 2.7E-02 {mg/kg-day) 8.6E-09
TETRACHLOROETHYLENE 8.50E-01 mg/L 3.80E-04 mg/m® 2.1E-07 mg/kg-day 2,1E-02 (mg/kg-day)” 4.4E-09
(total) . | . 1.3E-08
Total Risk Across All Exposure Routes/Pathways 1.3E-08

1 5 = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient

Table 4-15a 7-15a 8-15a Site 21 GW shower res adult-CTE Table8.15a

2/2/2011 10:08 AM



TABLE 4.16
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soll
Exposure Medium: Surface Soil
Exposure Point Entire Site
Receptor Population: Resident
Receptor Aga: Child
Exposure FParam Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csoll  |Chemical Concentration in Soil mgkg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1993 ingestion Intake (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 200 USEPA, May 1933 100 USEPA, May 1893 Csof x IR x Fix EF x ED x CF
Fi Fraction Ingasted unitiess 1 USEPA, May 1993 1 USEPA, May 1933 BW x AT
EF  |Exposure Frequency days/year 350 USEPA, May 1933 234 USEPA, May 1993 U.S. EPA, Decomber 1989
ED  |Exposure Duration (Age 0-2) - RME years 2 USEPA, May 1993, 2005) 2 USEPA, May 1993
ED  jExposure Duration (Age 3-6) - RME years 4 USEPA, May 1993, 2005) NA NA
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1389 1.0E-06 USEPA, December 1889
BW  |Body Weight kg 15 USEPA, May 1993 15 USEPA, May 1993
AT-C _|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989
Dermal Csoil |Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1933 Dermal Intake (mg/kg/day) =
CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoll x CF x SA x AF x ABS x EF x FD
SA  |Skin Surface Area cmé/day 2,800 USEPA, July 2004 2,800 USEPA, July 2004 BW x AT
AF  |Soil to Skin Adherence Factor mg/cm” 0.2 USEPA, July 2004 0.04 USEPA, July 2004 U.S. EPA, December 1989
ABS  |Dermnal Absorption Factor (Solid) unitiess chemical specific JUSEPA, July 2004 chemical specific |USEPA, July 2004
EF _ [Exposure Frequency days/year 350 USEPA, May 1993 234 . |USEPA, May 1933
ED  |Exposure Duration (Ags 0-2) - RME years 2 USEPA, May 1993, 2005) 2 USEPA, May 1953
ED  ]Exposure Duration (Age 3-6) - RME yoars 4 USEPA, May 1993, 2005) NA NA
BW  |Body Weight kg 15 USEPA, May 1893 15 USEPA, May 1993
AT-C _|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N jAveraging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1889

Unit Intake Calculations
Ingestion Intake = (IR x Fi x EF X ED x CF) / (BW x AT)
Demal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06
Cancer Dermal intake (Ages 6-30) - RME = 3.07E-06

Cancer Ingestion Intake - CTE = 1.22E-07
Cancer Dermal Intake - CTE = 1.37E-07

Mutageriic Chemicals
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07

Cancer Ingestion Intake (Ages 3-6) - RME = 7.31E-07
Cancer Dermal Intake (Ages 0-2) - RME = 1.02E-06
Cancer Dermal intake (Ages 3-6) - RME = 2.05E-06

Non-carcinogenic Chemicais
Noncancer Ingestion Intake - RME = 1.28E-05

Noncancer Dermal intake - RME = 3.58E-05

Noncancer Ingestion Intake - CTE = 4.27E-06
Noncancer Dermal intake - CTE = 4.79E-06

o®
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TABLE 7.16 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface Soll
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Child ]
Exposure Chemical Medium Msdium Route Intake Intaks Reference Reference Reference Referance Hazard
Route of Potental EPC EPC EPC (Non-Cancer) | (Non-Cancer) Dose Daose Units | Concentration | Concentration Quotient
Goncem Value Units Value Units Units
Ingestion |BAP EQUIVALENT (FULL DLY 5.06E+01 mg/kg 5.06E+01 8.5E-04 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 7.20E-01 mg/kg 7.20E-01 8.2E-06 mg/kg-day 20E-05 mg/kg-day NA NA 4.6E-01
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 4.3E-10 mg/kg-day 1.0E-09 mg/kg-day NA NA 4.3E-01
ALUMINUM 2.95E+04 ma/kg 2.05E+04 3.8E-01 mg/kg-day 1.0E+00 mg/kg-day NA NA 3.8E-01
ANTIMONY 5.22E+00 mg/kg 5.22E400 6.7E-05 mg/kg-day 4.0E-04 mg/kg-day NA NA 1.7E-01
ARSENIC 4.84E+01 mo/kg 4.84E+01 6.2E-04 mp/kg-day 3.0E-04 mg/kg-day NA NA 21E+00
BARIUM 2 34E+02 mg/kg 2.34E+02 3.0E-03 mg/kg-day 2.0E-01 mg/kg-day NA NA 1.5E-02
CADMIUM 1.30E+01 mg/kg 1.30E+01 1.7E04 mp/kg-day 1 0E-03 mg/kg-day NA NA 1.7E-01
CHROMIUM 1.63E+02 mg/kg 1.63E+02 2.1E-03 mg/kg-day 3.0E-03 mg/kg-day NA NA 6.9E-01
COBALT 1.77E+01 mg/kg 1.77E+01 2.3E-04 mg/kg-day 3.0E-04 my/kg-day NA NA 7.5E-01
COPPER 8.35E+02 mg/kg 8.35E+02 1.1E-02 mg/kg-day 4.0E-02 mg/kg-day NA NA 2.7E-01
” IRON 6.95E+04 mg/kg 6.95E+04 8.9E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.3E400
MANGANESE 2.42E+03 mg/kg 242E+03 31E-02 mg/kg-day 4.7E02 mg/kg-day NA NA 6.6E-01
MERCURY 8.88E+00 - mg/kg 8.98E+00 1.1E-04 mg/kg-day 3.0E-04 mg/kg-day NA NA 3.8E-01
VANADIUM 2.57E+01 mg'kg 25TE+01 3.3E04 mp/kg-day 9.0E-03 mg/kg-day NA NA 3.7E02
(total) . 7.7E+00
Dermal WBAP EQUIVALENT (FULL DL 5.06E+01 mg/kg 5.06E+01 2.4E-04 mg/kg-day mg/kg-day NA NA
AROCLOR 1250 7.20E-01 mg'kg 7.20E-01 3.6E-06 mg/kg-day 2.0E-05 mg/kg-day NA NA 1.8E-01
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3 35E-05 3.6E-11 mg/kg-day 1.0E-08 mg/kg-day NA NA 3.6E-02
ALUMINUM 2.95E+04 mg/kg 2 05E+04 mg/kg-day 1.0E+00 mg/kg-day NA NA
ANTIMONY 5.22E4+00 mg/kg 5.22E400 mg/kg-day 4.0E-D4 mg/kg-day NA NA
ARSENIC 4.B4E+01 mg/kg 4 .84E+01 52E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1 7E-01
BARIUM 2.34E402 mglkg 2 34E4+02 mg/kg-day 2.0E-01 mg/kg-day NA NA
CADMIUM 1.30E+401 mg/kg 1.30E+01 4.7E07 mg/kg-day 25E-05 mg/kg-day NA NA 1.9E-02
CHROMIUM 1.63E+02 mg/kg 1.63E+02 mg/kg-day 7.5E-05 myg/kg-day NA NA
COBALT 1.77E+01 mg/kg 1.77E+01 mg/kg-day 3.0E-04 mg/kg-day NA NA
COPPER 8.35E402 mg/kg 8.35E+02 mglkg-day 4.0E-02 mg/kg-day NA NA
IRON 6.95E+04 mg/kg 6.95E+04 mg/kg-day 7.0E-01 mg/kg-day NA NA
MANGANESE 242E4+03 mg/kg 242E+03 mg/kg-day 1.9E-03 mg/kg-day NA NA
MERCURY 8.98E+00 mg/kg 8.88E400 mg/kg-day 3.0E-04 mg/kg-day NA NA
VANADIUM 257E+01 mg/kg 25TE+01 mg/kg-day 9.0E-03 mgfkg-day NA NA
(total) 4.1E-01
Total Hazard Index Across All Exposure Routes/Pathways 8
(1)  Specify Medlum-Specific (M) or Route-Specific (R) EPC sslected for hazard calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004);
Dioxinsfturans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 Cadmium - 0.001

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-16 7-16 8-16 Site 21 Surface Soil child Resident RME Table7.16 2/2/2011 10:08 AM



TABLE 8.16 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, [LLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposune Medium: Surface Soil
Exposure Point Entire Sits
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slops Cancer
Route of Potential EPC EPC EPC EPC {for Risk {Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Galculation (1) Units
Ingestion BAP EQUIVALENT (FULL. D 5.06E+01 mg/kg 5.06E+01 mg/kg M 3.0E-04 mg/kg-day 7.3E+00 (mg/kg-day)” 22E-03
AROCLOR 1260 7.20E-01 ma/kg 7.20E-01 mg/kg M 7.9E-07 mg/kg-day 2.0E+00 (mg/kg-day)” 1.6E-06
TCDD TEQs (FULL DLs) 3.35E-05 mp/kg 3.35E-05 mg/kg M 3.7E-11 mg/g-day 1.5E+05 (mg/kg-day)™ 55E-06
ALUMINUM 295E+04 mg/kg 2.95E+04 mg/kg M 32E-02 ma/kg-day (mg/kg-day)™
ANTIMONY 5.22E+00 mg/kg 5.22E+00 mg/kg M 5.7E-06 mg/kg-day (mg/kg-day)™
ARSENIC 4.84E+01 mg/kg 4BAE+01 mg/kg M 5.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)”’ 8.0E-05
BARIUM 2.34E+02 mg/kg 2.34E402 ma/kg M 2.6E-04 mg/kg-day (mg/kg-day)”
CADMIUM 1.30E401 mg/kg 1.30E+01 mg/kg M 1.4E-05 mgkg-day (mg/kg-day)”
CHROMIUM 1.63E+02 mg/kg 1.63E+02 mg/kg M 1.8E-04 mg/kg-day (mg/kg-day)”
COBALT 1.77E+01 mg/kg 1.77E+01 mg/kg M 1.9E-05 mg/kg-day (mg/xg-day)”
COPPER 8.35E+02 mg/kg 8.35E+02 mg/kg M 9.2E-04 mg/kg-day ({mg/kg-day)”’
“ : IRON 6.95E+04 mg/kg 6.95E+04 mg/kg M 7.6E-02 mg/kg-day (mg/kg-day)™
MANGANESE 2.42E+03 mg/kg 2.42E+03 mg/kg M 2.7E-03 mgikg-day (ma’kg-day)”
MERCURY B.98BE+00 mg/kg 8.98E+00 mg/kg M 0.8E-06 mg/kg-day (mg/kg-day)”
VANADIUM 2.57E+01 mg/kg 2.57E+01 mg/kg M 2.8E-05 mg/kg-day (mg/g-day)”
(total) 2.2E-03
Dermal |BAP EQUIVALENT (FULL D 5.06E+01 mg/kg 5.06E+01 mg/kg M 1.1E-04 mg/kg-day 7-3E+00 (mg/kg-day)” 7.9E-04
AROCLOR 1260 7.20E-01 mg/kg 7.20E-01 mg/kg M 3.1E-07 mg/kg-day 2.0E+00 (mg/kg-day)”’ 6.2E-07
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 3.1E12 mg/kg-day 15E+05 (mgfig-day)” 4.6E-07
ALUMINUM 2.95E+04 mg/kg 2.95E+04 mg/kg M mg/kg-day (mg/kg-day)”
ANTIMONY 5.22E400 mg/kg 5.22E+00 mg/g M mg/kg-day (mg/kg-day)” .
ARSENIC 4.84E+01 mg/kg 4.B4E+01 mp/kg M A 5E-06 mg/kg-day 1.5E400 (mg/kg-day)™ 6.7E-06
BARIUM 2.34E+02 mg/kg 2.34E+02 mg/kg M mgkg-day {mg/kg-day)”
GCADMIUM 1.30E+01 mg/kg 1.30E+01 mg/kg M 4.0E-08 mg/kg-day {mp/kg-day)”
CHROMIUM 1.63E+02 mg/g 1.63E+02 mg/kg M mg/kg-day (mg/kg-day)™*
COBALT 1.77E401 mg/kg 1.77E+01 mg/kg M mg/kg-day {mg/kg-day)™*
COPPER 8.35E+02 mg/kg 8.35E+02 mg/kg M mg/kg-day {mg/kg-day)™
IRON 6.95E+04 mg/kg 6.95E+04 mg/g M mg/kg-day (mg/kg-day)”
MANGANESE 2.42E+03 mo/kg 2.42E+03 mg/kg M mg/kg-day (mg/kg-day)™
MERCURY 8 SBE+00 mg/kg 8.98E+00 mg/kg M mg/kg-day (mg/kg-day)”*
VANADIUM 2.57E+01 mo/kg 257E+01 mglkg M mg/kg-cay (mg/ig-day)”
{tolal) 7.9E-04
Total Risk Across All Exposure Routea/Pathways 3.0E-03

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

ermal Absorpti raction from Soll(ABS PA, Ju
Dioxinsffurans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14
PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

o®

Table 4-16 7-16 8-16 Site 21 Surface Soil child Resident RME Table8.16 ' 2/2/2011 10:09 AM



TABLE 4.16a
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soll
Exposure Medium: Surface Soil
Exposure Paint: Entire Site
Receptor Population: Resident
Receptor Age: Child
BExposure IParamet-J Parameter Definlition Units RME RME CTE CTE Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Csall {Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 19383 Ingestion Intake (mg/kg/day) =
IR |ingestion Rate of Soil mg/day 200 USEPA, May 1993 100 USEPA, May 1993 Csoll xJA xF] x EF x ED xCF
Fi__ |Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1993 BW x AT
EF  {Exposure Frequency days/year 350 USEPA, May 1993 234 USEPA, May 1883 U.S. EPA, December 1989
ED |Exposure Duration {Age 0-2) - RME years 2 USEPA, May 1993, 2005) 2 USEPA, May 1993
ED _ |Exposure Duration (Age 3-6) - RME years 4 USEPA, May 1983, 2005) NA NA
CF _ |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1889
BW  |Body Weight kg 15 USEPA, May 1993 15 USEPA, May 1993
AT-C__ |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 2,190 USEPA, December 1389 730 USEPA, December 1889
Dermal Csoil |Chamical Concentration in Soil mohkg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1993 Demmal Intake (mg/kg/day) =
) CF  |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, Dacember 1989 i AF x ED
“ SA  |Skin Surface Area cm’/day 2,800 USEPA, July 2004 2,800 USEPA, July 2004 BW x AT
AF ___|Soll to Skin Adherence Factor mg/am” 0.2 USEPA, July 2004 0.04 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demnal Absomption Factor (Solid) unitiess chemical specific |USEPA, July 2004 chemical specific JUSEPA, July 2004
EF __ |Exposure Frequency days/year 350 USEPA, May 1993 234 USEPA, May 1993
ED___ |Exposure Duration (Age 0-2) - RME years 2 USEPA, May 1993, 2005) 2 USEPA, May 1993
ED  |Expasure Duration (Age 3-6) - RME years 4 USEPA, May 1993, 2005) NA NA
BW _[Body Weight kg 15 USEPA, May 1993 15 USEPA, May 1993
AT-C _|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N__|Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1889
Unit Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Demnal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)
Non-Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Cancer Dermal Intake (Ages 6-30) - RME = 3.07E-06 Cancer Dermal Intake - CTE = 1.37E-07

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07

Cancer Ingestion Intake (Ages 3-6) - RME = 7.31E-07
Cancer Dermal Intake (Ages 0-2) - RME = 1.02E-06
Cancer Dermal Intake (Ages 3-6) - RME = 2.05E-06

Non-carcinogenic Chemicals
‘ Noncancer Ingestion Intake - RME = 1.28E-05 Noncancer ingestion intake - CTE = 4.27E-06

Noncancer Dermal Intake - RME = 3.58E-05 Noncancer Dermal intake - CTE = 4.79E-06

Table 4-16a 7-16a 8-16a Site 21 Surface Soil child Resident CTE Table4.16a



TABLE 7.16a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenarto Timeframe: Future
Medium: Soail
Exposure Medium: Surface Soll
Exposure Point: Entire-Site
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dase Dose Units | Concentration | Concentration Quotient
Concem Value Units Value Units Units
Ingeston BAP EQUIVALENT (FULL DLy 3.57E+00 mg/kg 3.57€+00 1.5E-05 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 6.6E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 3.3E-02
TCDD TEQs (FULL DLs) 3.35E05 mo/kg 3.35E-05 1.4E-10 mg/kg-day 1.0E-09 mg/kg-day NA NA 1.4E-01
ALUMINUM 7.62E+03 mg/kg 7.62E+03 3.3E-02 mg/kg-day 1.0E+00 mg/kg-day NA NA 3.3E-02
ANTIMONY 1.06E400 mokg 1.06E+00 45E-06 mg/kg-day 4.0E-04 mg/kg-day NA NA 1.1E02
ARSENIC 1.25E+01 mg/kg 1.25E+01 5.3E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.8E-01
BARIUM 7.64E+01 mg/kp 7.64E+01 3.3E-04 mg/kg-day 2.0E-01 mg/kg-day NA NA 1.6E-03
CADMIUM 2.30E+00 mg/kg 2.30E+00 9.8E-06 mg/kg-day 1.0E-03 mg/kg-day NA NA 9.8E-03
CHROMIUM 2.03E+01 my/kg 2.03E+01 _ 87ELS mg/kg-day 3.0E-03 mp/kg-day NA NA 29E-02
COBALT 6.59E+00 mg/kg 6.59E+00 28E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 8.4E02
COPPER 9.36E+01 mg/kg 9.35E+01 4.0E-04 mg/kg-day 4.0E-02 mg/kg-day NA NA 1.0E-02
IRON 2.68E+04 mg/kg 2.68E+04 1.1E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.6E-01
MANGANESE 5.89E+02 mg/kg 5.89E+02 25E-03 mg/kg-day 4.7E-02 mg/kg-day NA NA 5.4E-02
MERCURY 5.68E-01 mg/kg 5.68E-01 2.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 8.1E-03
VANADIUM 1.67E+01 mg/kg 1.67E+01 74E-05 mg/kg-day 8.0E-03 my/kg-day NA NA 7.9E-03
(total) 7.TE-01
Dermal BAP EQUIVALENT (FULL DL 3.57E+00 mg/kg 3.57€+00 22E-06 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 1.54E-01 mo/kg 1.54E-01 1.0E07 mg/kg-day 2.0E-05 mp/ig-day NA NA 5.2E-03
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg’ 3.35E-05 4.8E-12 mg/kg-day 1.0E-08 mg/kg-day NA NA 4.8E-03
ALUMINUM 7.62E+03 malkg 7.62E+03 mg/kg-day 1.0E+00 mg/kg-day NA NA
ANTIMONY i 1.06E+00 mgkg 1.06E+00 mg/kg-day 4.0E-04 mg/kg-day NA NA
ARSENIC 125401 mg/ky 1.25E+01 1.8E-06 mg/kg-day 3.0E-04 mp/kg-day NA NA 6 0E-03
BARIUM 7.64E+01 mg/kg 7.64E+01 mgfkg-day 2.0E-01 mg/kg-day NA NA
CADMIUM 2.30E+00 mg/kg 2.30E+00 1.1E08 mg/kg-day 2 5E-05 mg/kg-day NA NA 4.4E-04
CHROMIUM 2.03E+01 mo/kg 2.03E+01 mg/kg-day 7.5E-05 mg/kg-day NA NA
COBALT 6.50E+00 mo/kg €.58E+00 mg/kg-day 3.0E-04 mg/kg-day NA NA
COPPER 9.36E+01 mg/kg B.36E+01 mg/kg-day 4.0E-02 mg/kg-day NA NA
1RON 2 6BE+04 mg/kg 2.68E+04 mg/kg-day 7.0E-01 mg/kg-day NA NA
MANGANESE 5.89E+02 mg/kg 5.80E+02 mg/kg-day 1.9E-03 mg/kg-day NA NA
MERCURY 5.88E-01 mg/kg §.68E-01 mg/kg-day 3.0E-04 mp'kg-day NA NA
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/kg-day 9.0E-03 mg/kg-day NA NA
(total) - 1.6E-02
Total Hazard Index Across All Exposure Routes/Pathways 08
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
al jon Fraction from Soil P,
Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 Cadmium - 0.001
PAHs -0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-16a 7-16a 8-16a Site 21 Surface Soil child Resident CTE Table7.16a 2/2/2011 10:10 AM



Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Resident

TABLE 8.16a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Receptor Aga: Child
Exposure Chemical Meadium Medium Route Route EPC Selected intake Intake ‘CancerSiope |  Cancer Siope Cancer
Routs of Potential EPC EPC EPC EPC for Risk (Cancer} (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
ingestion BAP EQUIVALENT (FULL DI 3.57E+00- mg/kg 3.57E+00 mg/kg M 44E-07 mg/g-day 7.3E4+00 (mo/kg-day) " 3.2E-06
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 1.9€-08 mg/kg-day 2.0E+00 (mg/kg-day)™ 3.8E-08
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E-05 mg/kg M 41E-12 mg/kg-day 1.5E405 (mg/kg-day)” 6.1E-07
ALUMINUM 7.62E+03 mg/kg 7.62E+03 mg/kg M 9.3E-04 mg/kg-day (mg/kg-day)”
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mp/g M 1.3E-07 mg/kg-day (mg/kg-day)™
ARSENIC 1.25E+01 mgig 1.25E+01 mg/kg M 1.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)”! 23E-06
BARIUM 7.64E401 mgfkg 7.64E+01 mg/kg M 9.3E-06 mp/kg-day {mg/kg-day)"
CADMIUM 2 30E+00 mg/kg 2 .30E+00 mg/kg M 28E-07 mg/kg-day (mg/kg-day)”
CHROMIUM 2.03E401 mg/kg 2.03E+01 mg/kg M 25E-06 mg/kg-day (mg/kg-day)™
COBALT 6.59E400 mg/kg 6.59E+00 mg/kg M 8.0E-07 mg/kg-day (mg/kg-day)’
COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg M 1.1E-05 mg/kg-day {mg/kg-day)”
IRON 2.68E+04 mg/kg 2.68E+04 mg/kg M 3.3E-03 mg/kg-day (mg/kg-day)™
MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg M 7.2E-05 mg/kg-day (mg/kg-day)™
MERCURY 5 68E-01 mg/kg 5.68E-01 mg/kg M 6.9E-08 mg/kg-day (mg/kg-day)”’
VANADIUM 1.67E+01 mg/kg 1.67E401 mg/kg M 2.0E-06 mg/kg-day (mg/kg-day)™
(total) 6.1E-06
Dermal BAP EQUIVALENT (FULL D! 3.57E+00 mg/ikg 357E+00 mg/kg M 6.3E-08 mg/kg-day 7.3E400 (mghkg-day)’ 4 6E-07
AROCLOR 1260 1.54E-01 mg/kg 1.54E-01 mg/kg M 29E-09 mg/kg-day 2.0E+00 (mg/kg-day)™ 5.96-09
TCDD TEQs (FULL DLs) 3.35E-05 mg/kg 3.35E05 mg/kg M 1.4E13 mg/kg-day 1.5E+05 {(mg/xg-day)" 21E-08
ALUMINUM 7.62E4+03 mg/kg 7.62E+03 mg/kg M mg/kg-day (mg/kg-day)”
ANTIMONY 1.06E+00 mg/kg 1.06E+00 mg/kg M mg/kg-day (mg/kg-day)™*
ARSENIC 1256401 mg/kg 1.25E+01 mg/kg M 5.1E-08 mg/kg-day 1.5E400 (mgikg-day)” 7.7E-08
BARIUM 7.64E+01 mg/kg 7.64E401 mg/kg M mg/kg-day (mg/kg-day)” :
CADMIUM 2.30E+00 mg/kg 2. 30E+00 mg/kg M 3.1E-10 mg/kg-day (mg/kg-day)™
CHROMIUM 2.03E+01 mg/kg 2.03E+01 mo/kg 7] mg/kg-day (mg/kg-day)™
COBALT 6.59E+00 mg/kg 6.59E400 mg/kg M mg/kg-day (mg/kg-day)”
COPPER 9.36E+01 mg/kg 9.36E+01 mg/kg M mg/kg-day (mg/kg-day)’*
IRON 2 65E+04 mg/kg 2.68E+04 mg/kg M ma/g-day (mg/xg-day)’
MANGANESE 5.89E+02 mg/kg 5.89E+02 mg/kg M mg/kg-day (mgkg-day)™!
MERCURY 5.68E-01 mg/kg 5.68E-01 mg/kg M mg/kg-day (mg/xg-day)™
VANADIUM 1.67E+01 mg/kg 1.67E+01 mg/kg M mg/kg-day (mg/kg-day)”
(total) 5.7E-07
Total Risk Across All Exposure Routes/Pathways 7.6-06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

emnal ion Fraction from Soil{ABS
Dioxins/furans - 0.03
PAHs - 0.13

EPA, Jul
Arsenic - 0.03

Table 4-16a 7-16a 8-16a Site 21 Surface Soil child Resident CTE Table8.16a

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.
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TABLE 4.17

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Alr

Exposure Point: Entire Slte
Receptor Population: Child Resident

Receptor Age: Adult

Exposure Routel Parameter Parameter Definition Units RME RME cT cr Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation Ccs Chemical concentration in soil mg/kg 95% UCL or Max JUSEPA, May 1993 mean USEPA, May 1993 Intake (mg/kg/day) =
VF  |Volatilization factor - Chemical Specific mkg (1 USEPA, December 2002 (1) USEPA, December 2002
PEF _|Particulate emission factor mkg 1.36E+09 _ |USEPA, December 2002 136E+08  |USEPA, December 2002 | s x I:L + _1__] x ET x EF x ED
BW [Body Weight kg 15 USEPA, December 1989 15 USEPA, December 1989 VF  PEF
IR Inhalation Rate (2) m3/hr 3.46E-01 3.46E-01 AT x 2%
ET Exposure Time hours/day 24 USEPA, December 2002 24 USEPA, December 2002
EF Exposure Frequency days/year 350 IEPA, April 2004 234 USEPA, May 1993
ED Exposure Duration years 6 Professional Judgement 2 USEPA, May 1993
AT-C  |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N JAveraging Time (Non-Cancer) days 2190 IEPA, Janaury 2003 730 USEPA, December 1989
Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

Daily Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 8.22E-02
Noncancer Inhalation Intake(RME) = 9.59E-01

Cancer Inhalation Intake(CTE) = 1.83E-02
Noncancer Inhalation Intake(CTE) = 6.41E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation intake x Cancer Inhalation Unit Risk (IUR)

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

Table 4-17 7-17 8-17 Site 21 Surface Soil Inhchild res RME Table4.17
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Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Child Resident
Receptor Age: Aduft

CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME)

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-17 7-17 8-17 Site 21 Surface Soil Iinhchild res RME Table7.17

Exposure Chemical Medium Medium Route Route EPC intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Concentration Quotient
Concem Value Units Value Units for Hazard ' Units Units
Calculation (1)
Inhalation MERCURY 8.98E+00 mg/kg 6.6E-09 mg/m* R 6.3E-09 mg/m® 3.0E-05 mg/m® 2.1E-04
{total) 0.0002
Total Hazard Index Across All Exposure Routes/Pathways 0.0002

2/2/2011 10:12 AM



Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site

Receptor Population: Child Resident

Receptor Age: Adult

8.17. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS
EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

m

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer
Route of Potentiat EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Inh. Units Risk
Concem Value Units Value Units Caiculation (1) Units
No Carcinogenic COPCs
for inhalation pathway
(total) ) 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00

Specify Medium-Specific (M) or Route-Specific (R} EPC selected for hazard calculation.

Table 4-17 7-17 8-17 Site 21 Surface Soil Inhchild res RME Table8.17
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TABLE 4.17a
VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
‘ Medium: Surface Soll
Exposure Medium: Air
BExposure Paint: Entire Site
Receptor Population: Child Resident
Receptor Age: Adult
Exposure RoutJ Parameter Parameter Definition Units RME RME cT cT Intake EquatiotV
; Code Valus Rationale/ Value Rationale/ Model Name
Reference Relerence
Inhalation Cs Chemical concentration in soil mg/kg 95% UCL or Max |USEPA, May 1993 mean USEPA, May 1933 Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific mkg 1) USEPA, December 2002 (1) USEPA, December 2002
PEF [Particulate emission factor mkg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 CS % [_1_ + :l x ET x EF % ED
BW  |Body weight kg 15 USEPA, December 1989 15 USEPA, December 1989 VF  PEF
IR Inhalation Rate (2) m3/hr 3.46E-01 3.46E-01 AT x 24
ET Exposure Time hours/day 24 USEPA, December 2002 24 JUSEPA, December 2002
EF  |Exposure Frequency days/year 350 IEPA, April 2004 234 |USEPA, May 1933
ED Exposure Duration years 6 Professional Judgement 2 USEPA, May 1993
AT-C |Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989
AT-N [Averaging Time (Non-Cancer) days 2190 IEPA, Janaury 2003 730 USEPA, December 1989

Notes:
(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

Daily Intake Calculations
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24)

Cancer Inhalation Intake(RME) = 8.22E-02 Cancer Inhalation Intake(CTE) = 1.83E-02
Noncancer Inhalation Intake(RME) = 9.59E-01 Noncancer Inhalation Intake(CTE) = 6.41E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR)
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi)

o9

Table 4-17a 7-17a 8-17a Site 21 Surface Soil Inhchild res CTE Table4.17a 2/2/2011 1:25 PM



CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Scenario Timeframe: Future
Medium: Surface/Subsurface Soll

Exposure Medium: Air
Exposure Point:

Receptor Population: Resident
Adult

Receptor Age: Adult

Purpose: To calculate ambient air concentrations resufting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

VF

DA =

Q/C x (3.14 x DA x T)"2 x 10" m%/cm®

2 xpb x DA

(82" x Di x H + 6w'™ x Dw)/n)]

pb x Kd + 6w + 6a x H

Csat = S/pb x (Kd x pb +6w + H x 8a)

INPUT PARAMTERS
Parameter Value Definition .
QC=: 97.78 Inverse of mean conc. at center of source (¢/m*-s per kg/m®).
Jr= 7.6E+08 Exposure interval (seconds).
pb= 15 Dry sail bulk density (g/cm®).
ps=: 2.65 soil particle density (g/cm®).
n= 0.434 Total soil porosity (Loere/Lsa)-
= 0.15 Water-filled soil porosity (Looe/lsa)-
fa= 0284 Air-filled soil porosity (Lg/Lso)-
Di=: Chemical specific | Ditfusivity in air (cm*/sec).
H'= Chemical specific|Dimensionless Henry’s Law Constant.
Dw=: Chemical specific | Diffusivity in water (cm*/sec).
DA=: Chemical specific|Apparent diffusivity (cm%/sec).
Kd=: Chemical specific|Soil-water partition coefficient (cm*/g).
Koc =: Chemical specific|Soll organic carbon partition coefficient (cm®g).
foc =: 0.006 Fraction organic carbon in soil (g/g).
Fp=: 1 dispersion correction factor
=: 0.5 Fraction of vegatative cover (unitless)
Um =: 3.44 Mean annual wind speed (m/s)
Ut= 11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 Emorin Calcs?No=0, Yes >0 0
F(x) =: 0.0086 Function dependent on Um/Ut 0.0085 B
PEF=: 1.36E+09  |Particulate emission factor (m*/kg) 8.1E+10
Chemical Properties Intenmediate Calculations “Results
Chemical Cs Volatile { Koc Di Dw 3 H’ Kd Da VF Csat CaV CaP | Catot
AT Soi— (mg/kg) (cm®/g) |(cm®/sec)|(cm’/sec)| (mglL) (cm¥g) |(em*/sec)| (mkg) | (mg/kg) | (mg/m®) | (mg/m’) | (ma/m)
o
naphthalene i Y 2.00E+03{ 5.90E-02 | 7.50E-06 { 3.10E+01 1.98E-02 | 1,20E+01] 5.15E-06 | 7.00E+04 | 3.75E+02 0.00E+00] 0.00E+00]0.00E+00
tetrachloroethylene Y 1.55E+02{ 7.20E-02 | 8.20E-06 | 2.00E+02| 7.54E-01 | 9.30E-01 | 2.47E-03 | 3.20E+03 | 2.35E+02 | 0.00E+00 | 0.00E+00 |0.00E+00




o

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Child Resident
Receptor Age: Adult

TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS

EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Expostire Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Concentration Quotient
Concem . Value Units Value Units for Hazard Units Units
Calculation (1)
inhalation MERCURY 5.70E-01 mg/kg 4.2E-10 mg/m° R 2.7E-10 mg/m® 3.0E-05 mg/m® 9.0E-06
(total) . 0.000009
Total Hazard index Across All Exposure Routes/Pathways 0.000009

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-17a 7-17a 8-17a Site 21 Surface Soil Inhchild res CTE Table7.17a
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8.17a. CENTRAL TENDENCY EXPOSURE (CTE)
) CALCULATION OF CANCER RISKS
. EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soll

Exposure Medium: Air

Exposure Point: Entire Site
Receptor Population: Child Resident
Receptor Age: Adutt

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancen) Factor Inh. Units Risk
Concem Value Units Value Units Calculation (1) Units
No Carcinogenic COPCs
for inhalation pathway
(total) : _ 0.0E+00
Total Risk Across All Exposure Routes/Pathways | 0.0E+00

Table 4-17a 7-17a 8-17a Site 21 Surface Soil Inhchild res CTE Table8.17a 2/2/2011 1:50 PM




TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL

Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Subsurface Soil

Exposure Point Entire Site
Receptor Population: Resident
Receptor Age: Child

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

(1)  Specify Medium-Specific (M) or Route-Specific (ﬁ) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): -

Dioxins/turans - 0.03
PAHs - 0.13

Arsenic - 0.03

Table 4-18 7-18 8-18 Site 21 Subsurface Soil child Resident RME Table8.18

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

Exposure Chemical Medium Medlum Route Route EPC Selected intake Intake Cancer Siope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern _ Value Units Value Units Calculation (1) Units
Ingestion BAP EQUIVALENT (FULL DLs]  3.94E+01 mg/kg 3.94E+01 mg/kg M 2.3E-04 mg/kg-day 7.3E400 (mg/kg-day) "’ 1.7E-03
AROCLOR 1260 4.40E-01 mg/kg 4.40E-01 mg/kg M 4.8E-07 mg/kg-day 2.0E+00 {mg/kg-day)” 9.6E-07
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 6.2E-12 mg/kg-day 1.5E+05 (mg/kg-day)” 9.2E-07
ALUMINUM 2.43E+04 mg/kg 2.43E+04 mg/kg M 2.7E-02 mg/kg-day (mg/kg-day)”
ARSENIC 8.50E+01 mg/kg B8.50E+01 mg/kg M 9.3E-05 mo/kg-day 1.5E+00 (mg/kg-day)” 1.4E-04
CADMIUM 9.62E+00 mg/kg 9.62E+00 mg/kg M 1.1E-05 mg/kg-day (mg/kg-day)”
CHROMIUM 3.43E+01 mg/kg 3.43E+401 mg/kg M 3.8E-05 mg/kg-day (mg/kg-day)”
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg M 2.6E-05 mg/kg-day (mg/kg-day)”
IRON 6.58E+04 mg/kg 6.58E+04 mg/kg M - 7.2E-02 mg/kg-day (mg/kg-day)”
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg M 1.8E-03 mg/kg-day (mg/kg-day)”
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg M 5.3E-07 mg/kg-day (mg/kg-day)”
VANADIUM 3.35E+01 mg/kg 3.35E+01 mg/kg M 3.7E-05 mg/kg-day (mg/kg-day)”
(total) 1.8E-03
Dermal BAP EQUIVALENT (FULL DLs]  3.94E+01 mg/kg 3.94E+01 mgkg M 8.4E-05 mg/kg-day 7.3E+00 (mg/kg-day)” 6.1E-D4
AROCLOR 1260 4,40E-01 mg/kg 4.40E-01 mghkg M 1.9E-07 mg/kg-day 2.0E+00 (mg/kg-day)™ 3.8E-07
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 5.2E-13 mg/kg-day 1.5E405 (mg/hg-day)” 7.8E-08
ALUMINUM 2.43E+04 mg/kg 2.43E+04 mg/kg M . mg/kg-day (mg/kg-day)”
ARSENIC 8.50E+01 mg/kg 8.50E+01 mg’kg M 7.8E-06 mg/kg-day 1.5E+00 (mglkg-day)’ 1.2E-05
CADMIUM 9.62E+00 mg/kg 9.62E+00 mg/kg M 3.0E-08 mg/kg-day (mg/kg-day)”
CHROMIUM 3.43E+01 mg/kg 3.43E+01 mg/kg M mg/kg-day {mg/kg-day)”
COBALT 2.38E+01 mg/kg 2.38E+01 mg/kg M mg/kg-day (mg/kg-day)”
IRON 6.5BE+04 mg/kg 6.58E+04 mg/kg M mg/kg-day {mg/kg-day)”
MANGANESE 1.69E+03 mg/kg 1.69E+03 mg/kg M mg/kg-day (mg/kg-day)”
MERCURY 4.84E-01 mg/kg 4.84E-01 mg/kg M mg/kg-day (mg/kg-day)”'
VANADIUM 3.35E+01 mg/kg 3.35E401 mgkg M mg/kg-day (mg/kg-day)”
(total) 6.2E-04
Total Risk Across All Exposure Routes/Pathways 2.4E-03
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Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Subsurface Soll
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Child

TABLE 4.18a
VALUES USED FOR DAILY INTAKE CALCULATIONS

EXPOSURE OF FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517 '

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Parametal Parameter Definition Units RME RME CTE CTE intake Equation/
Route Code Value Rationale/ Value Ratlonale/ Model Name
~ Reference Reference
ingestion | Csoil |Chemical Concentration in Soll mg/kg 85% UCL or Max {USEPA, December 2002 Mean USEPA, May 1933 Ingestion Intake (mg/kg/day) =

IR |Ingestion Rate of Soil mg/day 200  |USEPA, May 1933 100 USEPA, May 1993 x XCF
Fi Fraction Ingested unitless 1 USEPA, May 1993 1 USEPA, May 1933 BW x AT
EF _ |Exposure Frequency days/year 350 USEPA, May 1993 234 USEPA, May 1933 U.S. EPA, December 1989
ED _ |Exposure Duration (Age 0-2) - RME years 2 USEPA, May 1933, 2005) 2 USEPA, May 1933
ED  |Exposure Duration (Age 3-6) - RME years 4 USEPA, May 1993, 2005) NA NA
CF__ |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW __|Body Weight kg 15 USEPA, May 1993 15 USEPA, May 1933

AT-C _|Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N |Averaging Time (Non-Cancer) days 2,180 USEPA, December 1989 730 USEPA, December 1989

Dermal Csoil__|Chemical Concentration in Soil mg/kg 95% UCL or Max |USEPA, December 2002 Mean USEPA, May 1993 Dermal Intake (mg/kg/day) =

CF |Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1389 Csofl x CF x SA x AF x ABS x EF x ED
SA  |Skin Surface Area om'/day 2,800 USEPA, July 2004 2,800 USEPA, Juty 2004 BW x AT
AF___ |Soil to Skin Adherence Factor mglem’ 0.2 USEPA, July 2004 0.04 USEPA, July 2004 U.S. EPA, December 1989
ABS |Demmal Absorption Factor (Solid) unitiess chemical specific [USEPA, July 2004 chemical specific [USEPA, July 2004
EF __ |Exposure Frequency days/year 350 USEPA, May 1933 234 USEPA, May 1993
ED _ |Exposure Duration (Age 0-2) - RME years 2 USEPA, May 1993, 2005) 2 USEPA, May 1993
ED  {Exposure Duration (Age 3-6) - RME ysars 4 USEPA, May 1933, 2005) NA NA

BW  |Body Weight kg 15 USEPA, May 1893 15 USEPA, May 1933

AT-C |Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N _[Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1389

Unit Intake Cak;ulations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06
Cancer Dermal Intake (Ages 6-30) - RME = 3.07E-06

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07

Cancer Ingestion intake (Ages 3-6) - RME = 7.31E-07

Cancer Demal Intake (Ages 0-2) - RME = 1.02E-06
Cancer Dermal Intake (Ages 3-6) - RME = 2.05E-06

Noncancer Ingestion Intake - RME = 1.28E-05
Noncancer Dermal intake - RME = 3.58E-05

Table 4-18a 7-18a 8-18a Site 21 Subsurface Soil child Resident CTE Table4.18a

Cancer Ingestion Intake - CTE = 1.22E-07
Cancer Demal Intake - CTE = 1.37E-07

Non-carcinogenjc Chemicals -

Noncancer Ingestion Intake - CTE = 4.27E-06
Noncancer Dermal Intake - CTE = 4.79E-06




TABLE 7.18a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Soil
Exposure Point: Entire Site
Receptor Popufation: Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Intake Intake Reference Reference Referance Reference Hazard
Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value Units Value Units Units
Ingestion BAP EQUIVALENT (FULL D 2.32E+00 mg/kg 2.32E+00 9.9E-06 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 7.04E-02 mg'kg 7.04E-02 3.0E-07 mog/kg-day 2.0E-05 mg/kg-day NA NA 1.5E-02
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 24E-11 mg/kg-day 1.0E-09 mg/kg-day NA NA 2.4E-02
ALUMINUM 9.34E+03 mg/kg 9.34E+03 4.0E-02 mg/kg-day 1.0E+00 mg/kg-day NA NA 4.0E-02
ARSENIC 1.21E+01 ma/kg 1.21E+01 5.2E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.7E-01
CADMIUM 1.24E+00 mg/kg 1.24E+00 5.3E-06 mg/kg-day 1.0E-03 mg/kg-day NA NA 5.3E-03
CHROMIUM 1.51E+01 mg/kg 1.51E+01 6.5E-05 mg/kg-day 3.0E-03 mg/kg-day NA NA 2.2E-02
COBALT B.S0E+00 mg/kg 8.90E+00 3.8E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.3E-01
IRON 2.70E+04 mg/kg 2.70E+04 1.2E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 1.6E-01
MANGANESE 6.62E+02 mg/kg 6.62E+02 2.8E-03 mg/kg-day 4.7E-02 mg/kg-day NA NA 6.0E-02
MERCURY 9.99E-02 mg/kg 9.99E-02 4.3E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.4E-03
VANADIUM' 1.90E+01 mg/kg 1.90E+01 8.1E-05 mg/kg-day 9.0E-03 mg/kg-day NA NA 9.0E-03
(total) . 6.4E-01
Demal BAP EQUIVALENT (FULL DLy 2.32E+00 mg/kg 2.32E+00 1.4E-06 mg/kg-day mg/kg-day NA NA
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 4.7E-08 mg/kg-day 2.0E-05 mg/kg-day NA NA 24E-03
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 8.1E-13 mg/kg-day 1.0E-09 mg/kg-day NA NA 8.1E-04
ALUMINUM 9.34E403 mg/kg 9.34E+03 mg/kg-day 1.0E+00 mg/kg-day NA NA
ARSENIC 1.21E401 mg/kg 1.21E+01 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 5.8E-03
CADMIUM 1.24E+00 mg/kg 1.24E+00 5.9E-09 mg/kg-day 2.5E-05 mo/kg-day NA NA 24E-04
CHROMIUM 1.51E401 mg/kg 1.51E+01 mg/kg-day 7.5E-05 mg/kg-day NA NA
COBALT 8.90E+00 mg/kg 8.90E+00 mg/kg-day 3.0E-04 mg/kg-day NA NA
IRON 2.70E+04 mg/kg 2.70E+04 mg/kg-day 7.0E-01 mg/kg-day NA NA
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg-day 1.9E-03 mg/kg-day NA NA
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg-day 3.0E-04 mg/kg-day NA NA
VANADIUM 1.90E+01 mg/kg 1.90E+01 mg/kg-day 9.0E-03 mg/kg-day NA NA
(total) . - 8.2E-03
Total Hazard Index Across All Exposure Routes/Pathways 1

(1)  Specify Medium-Spacific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004);

: Dioxinsffurans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 Cadmium - 0.001
PAHs -0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table 4-18a 7-18a 8-18a Site 21 Subsurface Soil child Resident CTE Table7.18a 2/2/2011 1:53 PM
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CALCULATION OF CANCER RISKS FROM EXPQSU

TABLE 8.18a - CENTRAL TENDENCY EXPOSURE (CTE)
RE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Soll
Exposure Medium: Subsurface Soil
Exposure Point Entire Site
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Siope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
{ngestion BAP EQUIVALENT (FULLDLs] 2.32E+00 mg/kg 2.32E+00 mg/kg ] 2.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)” 2.1E-06
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg M 8.6E-08 mg/kg-day 2.0E+00 (mgg-day)” 1.7E-08
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 6.9E-13 mg/kg-day 1.5E+05 {mgkg-day)” 1.0E-07
ALUMINUM 9.34E+03 mg/kg 9.34E+03 mg/kg M 1.1E-03 mg/kg-day (mg/g-day)”
ARSENIC 1.21E+01 mg/kg 1.21E+01 mg/kg M 1.5E-06 mg/kg-day 1.5E+00 {mg/kg-day)” 2.2E-06
CADMIUM 1.24E+00 mg/kg 1.24E+00 mg/kg M 1.5E-07 mg/kg-day {mg/kg-day)”
CHROMIUM 1.51E+01 mg/kg 1.51E+01 mg/kg M 1.8E-06 mg/kg-day {mg/kg-day)”
COBALT 8.90E+00 mg/kg 8.90E+00 mgkg M 1.1E-06 mg/kg-day (mg/kg-day)”
IRON 2.70E+04 mg/kg 2.70E4+04 mg/kg M 3.3E03 mg/kg-day (mghg-day)”
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg M 8.1E-05 mg/kg-day (mg/kg-day)”
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg M 1.2E08 mg/kg-day (mghg-day)”
VANADIUM 1.90E+01 mg/kg 1.90E+01 mgkg M 2.3E-06 mg/kg-day (mg/kg-day)”
(total) 4.4E-06
Dermal BAP EQUIVALENT (FULL DLs]  2.32E+00 mg/kg 2.32E+00 mg/kg M 4.1E-08 mg/kg-day 7.3E+00 (mghkg-day)” 3.0E-07
AROCLOR 1260 7.04E-02 mg/kg 7.04E-02 mg/kg M 1.3E-09 mg/kg-day 2.0E+00 (mg/kg-day)” 2.7E-08
TCDD TEQs (FULL DLs) 5.62E-06 mg/kg 5.62E-06 mg/kg M 2.3E-14 mg/kg-day 1.5E+05 (mg/kg-day)™ 3.5E-09
ALUMINUM 9.34E+03 mg/kg 9.34E+03 mg/kg M mg/kg-day (mg/kg-day)™
ARSENIC 1.21E401 mg/kg 1.21E+01 mg/kg M 4.9E-08 mg/kg-day 1.5E+00 (mg/kg-day)” 7.4E-08
CADMIUM 1.24E+00 ~ mg/kg 1.24E+00 mg/kg M . 1.7E-10 mg/kg-day (mg/kg-day)”
jcHROMIUM 1.51E+01 mg/kg 1.51E401 ma/kg M mg/kg-day (mg/kg-day)”
COBALT 8.90E+00 mg/kg 8.90E+00 mg/kg M mg/kg-day (mg/kg-day)™
IRON 2.70E+04 ma/kg 2.70E+04 mg/kg M mg/kg-day (mg/kg-day)™
MANGANESE 6.62E+02 mg/kg 6.62E+02 mg/kg M * mg/kg-day (mgfkg-day)”
MERCURY 9.99E-02 mg/kg 9.99E-02 mg/kg M mg/kg-day (mg/kg-day)™
VANADIUM 1.90E+01 mg/kg 1.90E+01 mo/kg M mg/kg-day (mg/kg-day)”
(total) 3.8E-07
Total Risk Across All Exposure Routes/Pathways 4.8E-06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Demal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

Dioxins/furans - 0.03
PAHs - 0.13

Arsenic - 0.03

Table 4-18a 7-18a 8-18a Site 21 Subsurface Soil child Resident CTE Table8.18a

Aroclor 1260 - 0.14
Other Metals and Volatiles - not evaluated for dermal contact with soil.

2/2/2011 1:54 PM



TABLE 4.19

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

Scenario Timeframe: Future
Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point: Entire Site
Receptor Popuiation: Resident

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

FUTURE CHILD RESIDENTS TO GROUNDWATER

Receptor Age: Child
Exposure Pamm‘ Parameter Definition Units RME RME CTE CTE intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion Cgw |Chemical Concentration in Groundwater mg/L Maximum .[U.S. EPA, December 2002 Maximum U S. EPA, December 2002 Ingestion CDI (mg/kg/day)} =
iRgw |Water Ingestion Rate /day 15 USEPA, August 1997 0.66 U.S. EPA, May 1993
EF  |Exposure Frequency days/year 350 USEPA, May 1933 234 U.S. EPA, May 1933 BW x AT
ED Exposure Duration (Age 6-16) - RME years 2 USEPA, May 1993, 2005 2 U.S. EPA, May 1993 CD! = Chronic Daily intake
ED Exposure Duration (Age 17-30) - RME years 4 USEPA, May 1993, 2005 NA NA
BwW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 USEPA, December 1989
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 2,180 U.S. EPA, December 1989 2555 U.S. EPA, Decamber 1389
Dermal Cgw |Chemical Concentration in Groundwater mg/L Maxmum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for
A |Skin Suriace Area cm’ 6,600 U.S. EPA, July 2004 6,500 U.S. EPA, July 2004 for estimating DAsvent and the chemical-
DAevent |Absorbed Dose per Event mg/cm®-event chemicabspeciic  JU.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004 specific dermally absorbed dose from
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.2.4.4
ED Exposure Duration (Age 6-16) - RME years 2 USEPA, May 1893, 2005 2 U.S. EPA, May 1993 of the text.
ED Exposure Duration (Age 17-30) - RME years 4 USEPA, May 1993, 2005 NA NA
EF Exposure Frequency days/year 350 U.S EPA, May 1933 234 U.S. EPA, May 1933
teent  |Duration of Event hour/event 0.33 Professional Judgement 025 Professional Judgement USEPA, July 2004
t Time to reach steady state hour/event chemicalspecific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
T Lag Time hour/event chemical-specific  [U.S. EPA, July 2004 chemical-specific  {U.S. EPA, July 2004
B Bunge Mode! Constant dimensionless chemical-specific  |U.S. EPA, July 2004 chemicalspecific  |U.S. EPA, July 2004
Kp Permeabilty Coefficient from Water cm/hour chemicalspecific  JU.S. EPA, July 2004 chemical-specific  JU.S. EPA, July 2004
BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 . 25,550 U.S. EPA, December 1989
AT-N {Averaging Time (Non-Cancar) days 2,190 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dalily intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake(RME) = 8.22E-03

Cancer Dermal Intake(RME) = 3.62E+01

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 2.74E-03

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03

Cancer Dermal Intake (Ages 6-16) - RME = 1.21E+01
Cancer Dermal Intake (Ages 17-30) - RME = 2.41E+01

Non-carcinogenic Chemicals

Noncancer Ingestion Intake(RME) = 9.58E-02
Noncancer Dermmal Intake(RME) = 4.22E+02

Cancer Ingestion Intake(CTE) = 8.06E-04
Cancer Dermal intake(CTE) = 8.06E+00

Noncancer Ingestion Intake(CTE) = 8.06E-03
Noncancer Demnal intake{CTE) = 8.06E+01

Table 4-19 7-19 8-19 Site 21 GW residential child-RME




CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER
REASONABLE MAXIMUM EXPOSURE (RME — FUTURE CHILD RESIDENTS TO GROUNDWATER

SITE NAME: SITE 21 - BUILDING 1517
LOCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/0211
REFERENCES: U.S. EPA, July 2004
DERMAL CONTACT:
DAD = (DAeventx EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C xtevent x CF
FOR ORGANICS: IF tevent <t*, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)*°
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent >t*, DAevent = FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B%)/(1 + B)z)))

DAevent = ABSORBED DOSE PER EVENT (MG/CM%/EVENT)

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM?) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)

EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CMHR)

ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)

EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM?)

AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL GW CONC. ORGANIC OR t* (HR) tevent T(HR) Kp (CMHR) B FA DAevent
'. (mg/L) INORGANIC? -

BAP EQUIVALENT (FULL DL) _| 0.00006146 0 1.17E+01_| 3.30E-01 2.69E+00 7.01E-01 4.27E+00 1 1.12E-07
TCDD TEQs (FULL DLs) 1 1.23E-08 ] 3.01E+01 3.30E-01 6.82E+00 8.10E-01 5.60E+00 0.5 2.07E-11
PENTACHLOROPHENOL 0.0078 o 1.38E+01 3.30E-01 3.30E+00 3.90E-01 2.50E+00 0.9 7.90E-06
BENZENE 0.00096 o 7.00E-01 3.30E-01 2.90E-01 1.50E-02 1.00E-01 1 1.23E-08
TETRACHLOROETHYLENE 0.00085 0 2.18E+00 | 3.30E-01 9.10E-01 3.30E-02 2.00E-01 1 4.25E-08
DELTA-BHC (ALPHA-BHC SURROGATH 0.00002 0 1.10E+01 3.30E-01 4.57E+00 1.10E-02 1.00E-01 0.9 6.72E-10
TARSENIC 0.00726] i 3.30E-01 1.00E-03 1 2.40E-09
CADMIUM 0.00345 i 3.30E-01 1.00E-03 1 1.14E-09
COBALT 0.0153 i 3.30E-01 ' 1.00E-03 1 5.05E-09
IRON 34 i 3.30E-01 1.00E-03 1 1.12E-05
MANGANESE [ 5.4 i 3.30E-01 [ "1.00E-03 1 1.78E-06




Scenario Timeframe Future
Medium  Groundwater
Exposure Medium Groundwater
Exposure Paint Entire Site
Receptor Population Resident
Receptor Age Child

TABLE 7.19 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1}

Ingestion BAP EQUIVALENT (FULL 6 1E-05 mg/lL 6 15E-05 mg/L M 5 9E-06 mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 12E-08 mglL 1 23608 mgiL M 12E-09 mgfkg-day 1 00E-09 mg/kg-day NA NA 1
PENTACHLOROPHENOL 7 8E-03 mg/L 7 BOE-03 mg/L ™M 7 SE-04 mg/kg-day 5 00E-03 mg/kg-day NA NA 01
BENZENE 9 6E-04 mgiL 9 60E-04 mg/t M 9 2E-05 mg/kg-day 4 00E-03 mg/kg-day NA NA 0023
TETRACHLOROETHYLEN 8 5E-04 mgfL 8 50E-04 mglL M 8 2E-05 mg/kg-day 1 00E-02 mg/kg-day NA NA 0008
DELTA-BHC (ALPHA- NA NA
BHC SURROGATE) 2.0E-05 mg/lL 2.00E-05 mg/L M 1 9E-06 mg/kg-day 8 00E-03 mg/kg-day 00002
ARSENIC 7 303 mg/L 7 26E-03 mg/L M 7 OE-04 mg/kg-day 3 00E-04 mg/kg-day NA NA 23
CADMIUM 3 56-03 mglL 3 45E-03 mg/L M 3 3E-04 mg/kg-day 1 00E-03 mg/kg-day NA NA 03
COBALT 1 5E-02 mgflL 15302 mglL M 15E-03 mg/kg-day 30E-04 mg/kg-day NA NA 49
IRON 34E+01 mglL 3 40E+01 mg/L M 3 3E+00 mg/kg-day 7 OE-01 mg/kg-day NA NA 47
MANGANESE 5 4E+00 mg/L 5 40E+00 mglL M 5 2E-01 mg/kg-day 0047 mgkg-day NA NA 111

(total) 25

Dermal BAP EQUIVALENT (FULL 6 1E-05 mg/L 6 15E-05 mgiL M 2) mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 12E-08 mgiL 1 23E-08 mg/L. M 2 mg/kg-day 1 00E-09 mg/kg-day NA NA NA
PENTACHLOROPHENQOL 7 8E-03 mg/lL 7 BOE-03 mg/L M 2) mg/kg-day 5 00E-03 mg/kg-day NA NA NA
BENZENE 9 6E-04 mg/lL 9 60E-04 mg/L M 52E-06 mg/kg-day 4 00E-03 mg/kg-day NA NA 00013
TETRACHLOROETHYLEN 8 5E-04 mg/lL 8 50E-04 mg/L M 18E-05 mg/kg-day 1 00E-02 mg/kg-day NA NA 00018
DELTA-BHC (ALPHA- NA NA
BHC SURROGATE) 2.0E-05 mgiL 2 ODE-05 mg/L M 2.8E-07 mg/kg-day 8 00E-03 mg/kg-day 0 0000
ARSENIC 7 3e-03 mg/it 7 26E-03 mgt M 1 0E-06 mg/kg-day 3 00E-04 mg/kg-day NA NA 00034
CADMIUM 3 5E-03 mg/lL 345€-03 mg/lL M 4 8E-07 mg/kg-day 2 50E-05 mg/kg-day NA NA 00192
COBALT 15E-02 mgL 1 53E-02 mglL M 21E06 mg/kg-day 3 00E-04 mg/kg-day NA NA 00074
IRON 3 4E+01 mg/L 3 40E+01 mg/L M 4 7E-03 mg/kg-day 7 00E-01 mg/kg-day NA NA 00068
MANGANESE 5 4E+00 mgiL 5 40E+00 mg/L M 7 SE-04 mg/kg-day 1 87E-03 mg/kg-day NA NA 04

(total) 04
Total Hazard Index Across All Exposure Routes/Pathways 25

{1}  Specfy Medium-Specfic (M) or Route-Specific (R) EPC selected for hazard calculation
(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA dermal uptake model from water

NA = Not assessed for this pathway




Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Child

TABLE 8.19 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Selected Intake intake Cancer Slope Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) {Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calcutation (1) Units
Ingestion BAP EQUIVALENT (FULL 6.1E-05 mglL 6.15E-05 mg/L M 8.4E-07 mg/kg-day 7.30E400 (mg/kg-day)” 6.1E-06
TCDD TEQs (FULL DLs) 1.2E-08 mglL 1.23E-08 mg/lL M 1.0E-10 mg/kg-day "1.50E+05 (mg/kg-day)” 1.5E-05
PENTACHLOROPHENOL 7.8E-03 mg/h 7.80E-03 mg/L M 6.4E-05 mg/kg-day 4.00E-01 (mgkg-day)” 2.6E-05
BENZENE 9.6E-04 mgL 9.60E-04 mglL M 7.9E-06 mg/kg-day 5.50E-02 (mg/kg-day)™ 4.3E-07
[TETRACHLOROETHYLEN}  8.5E-04 mg/L 8.50E-04 mgh. M 7.0E-06 mg/kg-day 5.40E-01 (mg/kg-day)™ 3.8E-06
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mg/L 2.00E-05 mgh. M 1.6E-07 mg/kg-day 6.30E+00 (mgkg-day)”’ 1.0E-06
ARSENIC 7.3E-03 OE+00 7.26E-03 0E+00 M 6.0E-05 mg/kg-day 1.50E+00 (mg/kg-day)” 9.0E-05
(total) 1.4E-04
Dermal BAP EQUIVALENT (FULL 6.1E-05 mglL 6.15E-05 mg/L M @ mg/kg-day 7.30E+00 (mg/kg-day)” NA
TCDD TEQs (FULL DLs) 1.2E-08 mglL 1.23E-08 mg/L M () mg/kg-day 1.50E+05 (mgkg-day)” NA
PENTACHLOROPHENOL 7.8E-03 mglL 7.80E-03 mg/lL M @ mg/kg-day 4.00E-01 (mgkg-day)” NA
BENZENE 9.6E-04 mg/L 9.60E-04 mg/L M 4.5E07 mg/kg-day 5.50E-02 (mg/kg-day)™ 2.4E-08
TETRACHLOROETHYLEN]  B.5E-04 mg/lL 8.50E-04 mg/L M 1.5E-06 mg/kg-day 5.40E-01 (mgkg-day)” 8.3E-07
DELTA-BHC (ALPHA-BHC .
SURROGATE) 2,0E-05 mg/lL 2.00E-05 mg/L M 2.4E-08 mg/kg-day 6.30E+00 (mg/kg-day)™ 1.5E-07
ARSENIC 7.3E-03 mglL 7.26E-03 mglL M 8.7E-08 mg/kg-day 1.50E+00 (mg/xg-day)” 1.3E-07
(total) 1.1E-06
Total Risk Across All Exposure Routes/Pathways | 1.4E-04




TABLE 4.19a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

SITE 21 ~ BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

FUTURE CHILD RESIDENTS TO GROUNDWATER

Scenario Timeframe: Future o
Medium: Groundwater
Exposure Medium: Groundwater
Exposurae Point Entire Site
Receptor Poputation: Resident
Receptor Age: Child
Exposure |pmmet Parameter Definition Units RME RME CTE CTE Intake Equation/
Route Code Value Ratlonale/ Value Rationale/ Model Name
Reference Reforence
Ingestion Cgw [Chemical Concentration in Groundwater mg/L Maximum U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Ingastion CDI (mg/kg/day) =
IRgw |Water Ingestion Rate L/day 15 USEPA, August 1997 0.65 U.S. EPA, May 1993 | EF x ED
EF__ |Exposure Frequency days/year 350 USEPA, May 1333 234 U.S. EPA, May 1933 BW x AT
ED |Exposure Duration (Age 6-16) - RME years 2 USEPA, May 1993, 2005 2 U.S. EPA, May 1893 CDI = Chronic Dally Intake
ED |Exposure Duration (Age 17-30) - RME years 4 USEPA, May 1933, 2005 NA NA .
BW  |Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1933 USEPA, December 1989
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1889
AT-N |Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989
Dermal Cgw |Chemical Concentration in Groundwater mg/L Maximum U.S. EPA. December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for
A |Skin Surface Area cm® 6,600 U.S. EPA, July 2004 6,600 U.S. EPA, July 2004 for estimating DAevent and the chemical-
DAevent |Absorbed Dose per Event mg/em®-event chemicalspectic  |U.S. EPA, July 2004 chemcal-specific  [U.S. EPA, July 2004 specific dermally absorbed dose from
EV  |Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.2.4.4
ED |Exposure Duration (Age 6-16) - RME years 2 USEPA, May 1993, 2005 2 U.S. EPA, May 1933 of the text.
ED |Exposure Duration (Age 17-30) - RME years 4 USEPA, May 1983, 2005 NA NA
EF |Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993
tewt  |Duration of Event hour/event 0.33 Professional Judgement 0.25 Professional Judgement USEPA, Juty 2004
t Time to reach steady state hour/event chemical-specific  |U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
T Lag Time hour/event chemicatspecic  JU.S. EPA, July 2004 chemicatspecific  |U.S. EPA, July 2004
B Bunge Model Constant dimensionless chemical-specific  |U.S. EPA, July 2004 chemicatspectic  |U.S. EPA, July 2004
Kp  |Permeability Coefficient from Water cm/hour chemical-specific  {U.S. EPA, July 2004 chemical-specific  |U.S. EPA, July 2004
BW [Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993
AT-C |Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989
AT-N |Averaging Time (Non-Cancer) days 2,190 U.S. EPA, Decamber 1989 730 U.S. EPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake(RME) = 8.22E-03

Cancer Demal Intake(RME) = 3.62E+01

Mutagenic Chemicals
Cancer Ingestion Intake (Ages 6-16) - RME = 2.74E-03

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03
Cancer Dermal Intake (Ages 6-16) - RME = 1.21E+01
Cancer Dermal Intake (Ages 17-30) - RME = 2.41E+01

Non-carcinogenic Chemicals

Noncancer Ingestion Intake(RME) = 9.59E-02
Noncancer Demal Intake(RME) = 4.22E+02

Cancer Ingestion Intake(CTE) = 8.06E-04
Cancer Dermal Intake(CTE) = 8.06E+00

Noncancer Ingestion Intake(CTE) = 2.82E-02
Noncancer Demmal intake(CTE) = 2.82E+02

Table 4-19a 7-19a 8-19a Site 21 GW residential child-CTE




. CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER

CENTRAL TENDENCY EXPOSURE (CTE) ~ FUTURE CHILD RESIDENTS TO GROUNDWATER
SITE NAME: SITE 21 - BUILDING 1517
L OCATION: NAVAL STATION GREAT LAKES, ILLINOIS
DATE: 02/0211
REFERENCES: U.S. EPA, July 2004
DERMAL CONTACT:
DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF )
] : FOR ORGANICS: IFtevent <t*, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)%*
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t*, DAevent = FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B%)/(1 + B)?)))

DAevent = ABSORBED DOSE PER EVENT (MG/CM¥EVENT) ,

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM?) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)

EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)

ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)

EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM?)

AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)
CHEMICAL GW CONC. ORGANIC OR t (HR) tevent T (HR) Kp (CMHR) B FA DAevent
“ (mg/L) INORGANIC? _

BAP EQUIVALENT (FULL DL) | 0.00006146 0 1.17E+01 | 2.50E-01 2.69E+00 7.01E-01 4.27E+00 1 9.77E-08
TCDD TEQs (FULL DLs) | 1.23E-08 0 3.01E+01 | 2.50E-01 6.82E+00 8.10E-01 5.60E+00 0.5 1.80E-11
PENTACHLOROPHENOL 0.0078 0 1.38E+01 | 2.50E-01 3.30E+00 3.90E-01 2.50E+00 0.9 6.87E-06
BENZENE 0.00096 0 7.00E-01 | 2.50E-01 2.90E-01 1.50E-02 1.00E-01 1 1.07E-08




Scenario Timeframe Future
Medium  Groundwater
Exposure Medium Groundwater
Exposure Point  Entire Site
Receptor Population Resident
Receptor Age Child

TABLE 7.19a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer} (Non-Cancer) Dose Dose Units Concentration | Concentration Quotient
Concem Value Untts Value Units for Hazard Units Units
Calculation (1)

Ingestion BAP EQUIVALENT (FULL D|J 6 1E-05 mg/L 6 15E-05 mg/L M 17E-06 mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 1 2E-08 mg/lL 1 23E08 mg/L M 3 5E-10 mg/kg-day 1 00E-09 mg/kg-day NA NA 3 5E-01
PENTACHLOROPHENOL 7 BE-03 mgll. 7 80E-03 mg/L M 22E-04 mg/kg-day 5 00E-03 mg/kg-day NA NA 4 4E-02
BENZENE 9 6E-04 mg/l 9 60E-04 mg/L M 27E-05 mg/kg-day 4 00E-03 mg/kg-day NA NA 6 8E-03
TETRACHLORQETHYLENE 8 5E-04 mgiL 8 50E-04 mglL M 2 4E-05 mg/kg-day 1 00E-02 ma/kg-day NA NA 24E-03
DELTA-BHC {(ALPHA-BHC NA NA
SURROGATE) 20E-05 mg/L 2 OOE-05 mg/L M 5 6E-07 mg/kg-day 8 00E-03 mg/kg-day 7 1E-05
ARSENIC 7 3E-03 mg/L 7 26E-03 mg/L M 2 0E-04 mg/kg-day 3 00E-04 mg/kg-day NA NA 6 8E-01
CADMIUM 3 5E-03 mg/L 3 45E-03 ma/L M 9 7E-05 mg/kg-day 1 00E-03 mg/kg-day NA NA 97E-02
COBALT 15E-02 mg/L 1 53E-02 mg/L M 4 3e-04 mg/kg-day 30E-04 mg/kg-day NA NA 14E+00
IRON 3 4E4+01 mg/L 3 40E+01 mgfL M 9 6E-01 mg/kg-day 7 0E-01 mg/kg-day NA NA 14E+00
MANGANESE 5 4E+00 mg/L 5 40E+00 mg/L M 1 5E-01 mag/kg-day 4 70E-02 mg/kg-day NA NA 3 2E+00

(totat) 7.2E400

Demal BAP EQUIVALENT (FULL DU} 6 1E-05 mag/L 6 15E-05 mg/l M (2) mg/kg-day mg/kg-day NA NA NA
TCDD TEQs (FULL DLs) 12608 mgiL 123E-08 mgi. M [v3) mg/kg-day 1 00E-09 mg/kg-day NA NA NA
PENTACHLOROPHENOL 7 BE-03 mgiL 7 80E-03 mglL M (2) malkg-day 500E-03 mg/kg-day NA NA NA
BENZENE 96E-04 mg/L 9 60E-04 mg/l M 3 0E-06 mg/kg-day 4 00E-03 mg/kg-day NA NA 7 6E-04
TETRACHLOROETHYLENE 8 5E-04 mg/lL 8 50E-04 mg/L M 10E-05 mg/kg-day 1 00E-02 mg/kg-day NA NA 10E-03
DELTA-BHC (ALPHA-BHC NA NA
SURROGATE) 2 0E-05 mg/L 2 00E-05 mg/it M 17E07 mg/kg-day 8 00OE-03 mg/kg-day 2 1E-05
ARSENIC 7 3E-03 mg/L 7 26E-03 mg/L M 51E-07 mg/kg-day 3 00E-04 mg/kg-day NA NA 17E-03
CADMIUM 35E-03 mg/L 3 45E-03 mglL M 2 4E-07 mag/kg-day 2 50E-05 mg/kg-day NA NA 97E-03
COBALT 1 5E-02 mg/L 1 53E-02 ma/L M 11E-06 mg/kg-day 3 00E-04 mg/kg-day NA NA 3 6E-03
IRON 3 4E+01 mg/L 3 40E+01 mg/L M 2 4E-03 mg/kg-day 7 O0E-01 mg/kg-day NA NA 34E-03
MANGANESE 5 4E+00 mg/L 5 40E+00 mg/L M 3 BE-04 mg/kg-day 1 88E-03 mg/kg-day NA NA 2 0E-O1

{total) 2.2E-01
Total Hazard Index Across All Exposure Routes/Pathways 7

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA denmal uptake model from water

NA = Not assessed for this pathway




TABLE 8.19a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point Entire Site
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slops Cancer Slbpe Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancern) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calcutation (1) Units
Ingestion BAP EQUIVALENT (FULL 6.1E-05 mg/L 6.15E-05 mgl M 5.0E-08 mg/kg-day 7.30E400 (mghg-day)” 3.6E-07
TCDD TEQs (FULL DLs) 1.2E-08 mg/ 1.23E-08 mg/L M 9.9E-12 mg/kg-day 1.50E+05 {(mg/kg-day)” 1.5E-05
PENTACHLOROPHENOL 7.8E-03 mg/L 7.80E-03 mg/lL. M 6.3E-06 mg/kg-day 4.00E-01 (mg/kg-day)™ 2.5E-06
BENZENE 9.6E-04 mg/L 9.60E-04 mg/L M 7.7E-07 mg/kg-day 5.50E-02 (mgkg-day)” 4.3E-08
TETRACHLOROETHYLENL 8.5E-04 mgh. 8.50E-04 mg/L M 6.9E-07 mg/kg-day 5.40E-01 (mg/kg-day)™ 3.7E-07
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mglL 2.00E-05 mglL M 1.6E-08 - mg/kg-day 6.30E+00 (mg/kg-day)™ 1.0E-07
ARSENIC 7.3E-03 0E+00 7.26E-03 OE+00 M 5.9E-06 mg/kg-day 1.50E+00 (mg/kg-day)”’ 8.8E-06
(total) 1.4E-05
Dermal BAP EQUIVALENT (FULL 6.1E-05 mg/L 6.15E-05 mg/L M )] mg/kg-day 7.30E+00 (mg/kg-day)” NA
TCDD TEQs (FULL DLs) 1.2E-08 mg/lL 1.23E-08 mg/lL M 2 mg/kg-day 1.50E+05 (mg/kg-day)”' NA
PENTACHLOROPHENOL 7.8E03 mgiL 7.80E-03 mg/L M (2) mg/kg-day 4.00E-01 (mg/kg-day)” NA
BENZENE 9.6E-04 mgiL 9.60E-04 mg/L M 8.6E-08 mg/kg-day 5.50E-02 (mg/kg-day)™ 4.8E-09
TETRACHLOROEI’HYLE?J 8.5E-04 " moL 8.50E-04 mglL M 3.0E-07 mg/kg-day 5.40E-01 (mg/kg-day)™ 1.6E-07
DELTA-BHC (ALPHA-BHC
SURROGATE) 2.0E-05 mgL 2.00E-05 mg/lL M 4.7E-09 mg/kg-day 6.30E+00 (mg/kg-day)™ 3.0E-08
ARSENIC 7.3E-03 mg/L 7.26E-03 mg/lL M 1.5E-08 mg/kg-day - 1.50E+00 (mg/kg-day) ' 2 2E-08
(total) . 2.2E-07
Total Risk Across All Exposure Routes/Pathways | 1.4E-05 .




. TABLE 4-20
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

cenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
inhalation Residents Child Site 21 GW S Volatile Chemical Generation Rate Derived mg/m3-min shower Foster&Chrostowski 1987 |Chronic Daily Intake (CDI) (mg/kg-day)=

IRsh Inhalation Rate of volatiles in shower 0.6 m3/mhr U.S. EPA, 1991
EF Exposure Frequency 350 days/year U.S. EPA, 1991 S xIRsh x K x EF x ED
K  {Mass Transfer Coefficient Derived min Foster&Chrostowski 1987 BW x AT x Ra x CF
ED Exposure Duration 6 years U.S. EPA, 1991

BW Body Weight 15 kg U.S. EPA, 1981 WK = Ds + exp(-Ra x Df)/Ra - [exp(Ra) x (Ds-Dt)J/Ra
Ra Air Exchange Rate 0.017 min-1 Foster&Chrostowski 1987

B CF Conversion Factor 60 minvhr

Ds Shower Duration 5 min U.S. EPA, 2004
Dt Total Time in Bathroom 20 min Professional judgement

AT-C  |Averaging Time (Cancer) 25550 days U.S. EPA, 1989

AT-N  |Averaging Time (Noncancer) 2190 days U.S. EPA ,1989

Sources

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heatth Evaluation Manual, Part A. EPA/540/1-86/060.

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Demmal Risk Assessment) Final. EPA/540/R/99/005.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.

Unit Intake Calcufations (calculates a dose of mg/kg-day that Is more consistent with Foster/Chrostowski model}
Inhalation intake = (IRsh x EF x ED)/(BW x AT x Ra x CF)

Cancer Inhalation intake = 3.29E-03 Noncancer inhalation Intake = 3.84E-02

2/2/2011



Volatilization From Showering

Source: Foster & Chrostowski, 1987.

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Air
Exposure Point:

Receptor Population:
Receptor Age: Child

Shower-RME

Parameter Value Definttion

Ra 0.0167|air exchange rate, (min™")

Ds 15|shower duration, (min)

Dt 20jtotal time in bathroom, (min)

Fr 10}shower water flow rate, (L/min)

Sv 12{shower room air volume, (m*%)

ts 2|shower dropler drop time, (sec)

d 1|shower droplet diameter, (mm)

T 293|calibration water temperature, (K) Errorin Cales? No=0, Yes > 0 0

Ts 320|shower water temperature, (K)

m1 0.982|water viscosity at T1, (cp)

ms 0.616|water viscosity at Ts, (cp)

K 2.79|mass transfer coefficient, (min)

Chemical Cw Volatile Mw H Ki Kg KL Kal Cwd S SxK SxK

_{ugL) (g/mole) (atm-m%/mol (cm/hr) (cm/hr) (cm/hr) (cm/hr) m

BENZENE 0.960 Y 7.81E+01 | 5.56E-03 15.01 1440.23 1.44E+01 | 1.90E+01 | 4.50E-04 | 3.75E-04 | 1.05E-03 | 1.05E-03
|TETRACHLOROETHYLH 0.85 Y 1.66E+02 | 1.84E-02 10.30 988.38 1.02E+01 | 1.34E+01 | 3.06E-04 | 2.55E-04 | 7.12E-04 | 7.12E-04
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TABLE 7.20. REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soll
Exposure Medium: Air
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Inhalation Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Quotient
Concem Value Units (sxq! Units for Hazard Units Dose Units
Calcutation

Inhalation BENZENE 9.60E-01 mg 1.0E-03 mg/m® R 4.0E-05 mg/kg-day 0.0086 mg/kg-day 4.76-03
TETRACHLOROETHYLENE 8.50E-01 mglL 71E-04 mg/m® R 2.7E-05 mg/kg-day 0.077 mg/kg-day 3.5E-04
{total) 5.03E-03

Total Hazard Index Across All Exposure Routes/Pathways 0.005

18 = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient

Table 4-20 7-20 8-20 Site 21 GW shower res child-RME Table7.20

N
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TABLE 8.20. REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISK

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING

Scenario Timeframe: Future
Medium: Surtace Soil
Exposure Medium: Air
Exposure Point: Entire Site
Receptor Population: Resident

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Receptor Age: Child
Exposure Chemical Medium Medium Route Route EPC Selected intake Intake Inhalation CSFi Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Cancer Slope Units Risk
Concem Value Units (Sxx)’ Units Calcutation 2 Units Factor
Inhalation  {BENZENE 9.60E-01 ma/L 1.05E-03 mg/m® R 3.4E-08 mg/kg-day 2.7E-02 (mg/kg-day}) "' 9.4E-08
|TETRACHLOROETHYLENE 8.50E-01 mglL 7.12E-04 mg/m® R 2.3E-06 mg/kg-day 2.1E-02 (mg/kg-day)”’ 4.8E-08
(total) . 1 1.4E-07
Total Risk Across All Exposure Routes/Pathways 1.4E-07

1§ = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient

2 specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation,

Table 4-20 7-20 8-20 Site 21 GW shower res child-RME Table8.20
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- TABLE 4-20a
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES

. SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

enario Timeframe: Future
Medium: Groundwater
Exposure Medium: Alr

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Residents Child Site 21 GW S Volatile Chemical Generation Rate Derived mg/m3-min shower | Foster&Chrostowski , 1887 |Chronic Daily Intake (CDI) (mg/kg-day)=

[Rsh Inhalation Rate of volatiles in shower 0.6 m3hr USEPA, December 1989
EF Exposure Frequency 350 days/year USEPA, May 1993 . SxiRsh xK x EF x ED
K |Mass Transfer Cosfficient Derived min Foster&Chrostowski , 1987 BW x AT x Ra x CF
ED  |Exposure Duration 2 years USEPA, May 1993

BW Body Weight 18 kg USEPA, May 1993 K =Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-DY)Ra
Ra Air Exchange Rate 0.017 min-1 Foster&Chrostowski , 1987
CF Conversion Factor 60 min/hr
Ds Shower Duration 10 min Professional Judgement
Dt Total Time in Bathroom 15 min Professional Judgement

‘ AT-C ]Averaging Time (Cancer) 25550 days USEPA, December 1989
AT-N  [Averaging Time (Noncancer) 730 days USEPA, December 1989
Sources

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors interim Final. -
U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Expasure to Volatile Organic Contaminants in the Shower.

Unit intake Calculations (calculates a dose of ma/kg-day that is more consistent with Foster/Chrostowski model) .
Inhalation Intake = (IRsh x EF x ED)/(BW x AT x Ra x CF)

Cancer Inhalation Intake = 1.10E-03 Noncancer Inhalation intake = 3.84E-02

2/2/2011
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Shower-CTE
Volatilization From Showering
Source: Foster & Chrostowski, 1987.
‘ Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Air

Exposure Point:

Receptor Population:

Receptor Age: Child

Parameter Value Definition

Ra 0.0167air exchange rate, (min™)

Ds 10|shower duration, (min)

Dt 15|total time in bathroom, (min)

Fr 10|shower water flow rate, (L/min)

Sv 12{shower room air volume, (m®)

ts 2|shower dropler drop time, (sec)

d 1}shower droplet diameter, (mm)

T1 293|calibration water temperature, (K) Errorin Calcs? No =0, Yes > 0 0
Ts 320|shower water temperature, (K)

m1 0.982{water viscosity at T1, (cp)

ms 0.616|water viscosity at Ts, (cp)

K 1.53|mass transfer coefficient, (min)

Chemical Cw Volatile MW H Kl Kg KL Kal Cwd S SxK SxK

(uglL) _(g/mole) |(atm-m¥mol (cm/r) (cmvhr) (cm/r) | emmr) | m

BENZENE 0.960 Y 7.81E+01 | 5.56E-03 15.01 1440.23 1.44E+01 ] 1.90E+01] 4.50E-04 | 3.75E-04 | 5.72E-04 | 5.72E-04
ITETRACHLOROETHYL 0.85 Y 1.66E+02 | 1.84E-02 10.30 988.38 1.02E+01 | 1.34E+01] 3.06E-04 | 2.55E-04 | 3.89E-04 | 3.89E-04

Page 1




TABLE 7.20a. CENTRAL TENDENCY EXPOSURE (CTE)

GALCULATION OF NON-CANCER HAZARDS

EXPOSURE OF CHILD RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Agghlld

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Exposure Chemical Medium Medium Route Route EPC Intake Intake Inhalation Reference Hazard

Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) {Non-Cancer) Reference Dose Quotient
Concem Value Units (sxK)! Units for Hazard Units Dose Units
Calculation

Inhalation BENZENE 9.60E-01 mglL 5.7E-04 mg/m” R 2.2E-05 mg/kg-day 0.0086 mg/kg-day 2.6E-03
TETRACHLOROETHYLENE 8.50E-01 mg/L 39E-04 mg/m® R 1.5E-05 mg/kg-day 0.077 mg/kg-day 1.9E-04
{total) 2 75E-03

Total Hazard Index Across All Exposure Routes/Pathways 0.003

! 5 = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient

Table 4-20a 7-20a 8-20a Site 21 GW shower res child-CTE Table7.20a
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TABLE 8.20a. CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISK
EXPOSURE OF CHILD RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Surface Soil
Exposuré Medium: Air
Exposure Point: Entire Site
Receptor Population: Resident
Receptor Age: Child

Chemical Medium Medium Route Route

Exposure EPC Selected intake intake inhalation CSFi Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Cancer Slope Units Risk
Concem Value Unlits (SxK)" Units Calculation 2 Units Factor ’
Inhalation  |BENZENE.. 9.60E-01 mg/L 5.72E-04 mg/m° R 6.3E-07 mg/kg-day 2.7E-02 (mg/kg-day)™ 1.7E-08
TETRACHLOROETHYLENE 8.50E-01 mg/L 3.89E-04 mg/m® R 4.3E-07 mg/kg-day 2.1E-02 {mg/kg-day)” 8.8E-09
(total) | _ . 2.6E-08
Total Risk Across All Exposure Routes/Pathways 2.6E-08

1§ = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient -
2 Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Table 4-20a 7-20a 8-20a Site 21 GW shower res child-CTE Table8.20a
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TABLE §.1. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

[Scenario Timetrame: Future
Recaptor Population: Co Worker
Receplor Age:  Adult
Bxp Chemical Carcinogenic Risk Chermeal Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion | inhalation Dermal Exposure Primary ingestion Inhalation Desmal Exposure
Routes Total _ Tarpet Orpen . Routes Total
Surtace | Entire Site|[BAP EQUIVALENT (FLAL DLg)| 2-04E-06 8.06-07 2.8E-06 BAP EQUIVALENT (FLLL DLs) NA
Sall INAPHTHALENE (partic.) INAPHTHALENE (partic.) Body Weight (general) 32E05 32505
AROCLOR 1260 7.97E-00 3.36-08 1.1E-08 AROCLOR 1260 Eye, immunalogical 12601 5.16-G2 1.7E-01
TCDD TEQs 2.78E-08 2.5E-09 -~ 3.0E-08 o TeQs Deveiopmental 1.1E-01 1.0E-02 12E-01
ALUMINUM ALUMINUM CNS 5.0E-Q2 1.1E+00 12E+00
ANTIMONY ANTIMONY Longevity (general) 4462 44E-02
ARSENIC 4.02E-07 G4E-08 3.65-08 5.06-07 |ARSENIC Skin, CVs 33E-R 6.0E-01 29503 6.4E-01
BARIUM BARIUM Kidney 3.8E-03 B8E-03 1.36-02
CADMIUM 72E-09 72609 CADMILM Kdney 44E02 24E.01 5.3E-03 29E-01
CHROMIUM 6 0E-07 6.0E-07 CHROMIUM Fetotodciy/GS/Bone 27E-02 J1E0 33E-M
COBALT 4.9E-08 4.9E-08 COBALT Blood 2.0E-01 5.5E-01 7.56-01
COPPER COPPER Gastrointestinal System 7.0€02 70E-02
IRON IRON Gastrointesting System 33E-01 3.3E-01
MANGANESE MANGANESE CNS 1.7E-01 9 1E+00 9.2E400
MERCURY MERCURY CNS 1.0E-02 5.6E-@2 6.6E-02
VANADILAM VANADIUM Kidney 9 6E-03 9.6E-03
NAPHTHALENE (volatile) INAPHTHALENE (volatile) Body Weight (generl) 59604 E9E-04
Subsurface | Entire Site|gAP EQUIVALENT (FULL DLs)|  1.595-06 6.2E-07 2.2E-06 BAP EQUIVALENT (FULL DLs)| NA
Sal NAPHTHALENE (partic.) INAPHTHALENE (partic.) Body Weight (generaf) 77604 |° 29E04 1.1E-03
|AROCLOR 1260 4.87E-09 20609 6.9E-09 AROCLOR 1260 Eye, immunological T4E-02 AIEG2 1.1E-01
TCOD TEQS (RULL DLs) 4.6TE-00 42E-10 5.1E-09 [TCDD TEQS (FULL DLs) Developmental 1.8E-G2 1.7E03 2.1E-R
ALLIMINUM ALUMINUM CNS ¢ 1E0R 91E01 8.5E-01
ARSENIC 7.06E-07 1.16-07 6.4E-08 8.8E-07 ARSENIC Skin, CVS S.7E-2 1.1E+00 5.2E-03 1.1E+00
CADMIUM 53509 53609 CADMILM Kiciney 32602 1.88-01 3.9E03 22F€-01
CHROMILM CHROMIUM Fetotaxichy/GS/Bone 6.8E-03 6.8E-03
(COBALT 6.8E-08 6.6E-08 COBALT Blood 2.7E-01 7.4E01 1.0E+00
IRON IRON Gastrointestinal System 32E-01 32E01
MANGANESE MANGANESE CNS 12601 6.3E+00 6.5E+00
MERCURY MERCURY CNS 5.4E-04 30503 A6E-03
'VANADIUM [VANADILUM Kidney 1.3E-02 13602
INAPHTHALENE {voiatile) INAPHTHALENE (volatiie) Body Weight (general) 5.2E-08 S.26-03
Entire Site [BAP EQUIVALENT (FLAL D) NA EQUIVALENT (RAL DL} NA NA
TCDD TEQs (FULL DLs) NA TEOs {(FULL DLs) Developmental NA
PENTACHLOROPHENOL  ~ NA PENTACHLOROPHENOL Liver NA
BENZENE 6.1E-11 1.9E-10 2.56-10 Hms Hematological 1.66-04 S26-04 6.8E-04
TETRACHLOROETHYLENE 28E-11 4.66-09 4.6E-09 [TETRACHLOROETHYLENE Liver 1.1E05 5.2E-04 B.3E-04
DELTA-BHC (ALPHA-BHC) 82E-10 B2E-10 DELTA-BHC (ALPHA-BHC) Uiver 26E-04 2.6E-04
ARSENIC 24E-09 24E09 ARSENIC Skin, CVS 2.0E-04 20804
CADMIUM CADMILM Kidney 1.8 1.9E-02
COBALT COBALT Blood 6.9E-03 €.9E-03
IRON IRON Gastointestinal System 6.5E-03 6.5E-03
MANGANESE MANGANESE CNS 3.9E-01 3.8E-01
Total Risk tor Surface Soff 4.0E-06 Tatal Hi tor Surface Sot} 13.3
Total Risk for Subsurtace Sol] _ 32E-06 Total H for Subsurtace Sob] 102
Total Risk for Groundwater]  8.1E-09 Totai HI for Grouncwaisr| 04
Total Risk Across All Media and Al Ham:l 4.E-06 I Total HI Across Al Medka and AY Rout:sl 12 |
Total immune System Ml = 0.28 Total inal M = 0.73
Total Biood Hi = 1.8 Total Kidney Hi = 0.58
Tota! CVS Hi = 1.8 Tota! Fetotméclty & Devel H = 048
Total Neurclogical (inc. CNS) Hi = 18.3 Liver Hi = 00008
Body Waight & Longevily (General)e 0.06




TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)
SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL/MAINTENANCE WORKER
SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINO!IS

Scenario Timeframe: Current/Future
Receptor Population: Occupational Worker
Receptor Age: Adutt
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalation Demnal Exposure Primary Ingestion Inhalation Demnal Exposure
Routes Total Target Organ Routes Total
Soil Surface Entire Site|BAP EQUIVALENT (FULL DLs)] 3.44E-05 2.9E-05 6.4E-05 BAP EQUIVALENT (FULL DLs) NA
Sail AROCLOR 1260 1.56E-07 1.4E-07 3.0E-07 AROCLOR 1260 Eye, inmunological 1.1E-02 1.0E-02 2.1E-02
TCDD TEQs 1.76E-06 3.5E-07 2.1E-06 TCDD TEQs Developmental 3.3E-02 6.5E-03 3.9E-02
ALUMINUM ALUMINUM CNS 9.7E-03 9.7E-03
ANTIMONY ANTIMONY Longevity (general) 5.0E-03 5.0E-03
ARSENIC 1.25E-05 2.5E-06 1.5E-05 ARSENIC Skin, CVS 7.8E-02 1.5E-02 9.3E-02
BARIUM ' BARIUM Kidney 4.6E-04 4.6E-04
CADMIUM CADMIUM Kidney 6.3E-03 1.7E-03 8.0E-03
CHROMIUM: CHROMIUM Fetotoxicity/GS/Bone 1.6E-02 1.6E-02
COBALT COBALT Blood 2.6E-02 2.6E-02
COPPER COPPER Gastrointestinal System 6.3E-03 6.3E-03
IRON IRON Gastrointestinal System 4.7E-02 4.7E-02
MANGANESE MANGANESE CNS 1.6E-02 1.6E-02
MERCURY MERCURY CNS 7.6E-03 1.3E-05 7.6E-03
VANADIUM VANADIUM Kidney 2.0E-03 2.0E-03
Total Risk for Surface Soil 8.1E-05 Total HI for Surface Soil 03

Total Risk Across All Media and All Exposure Routes

Total HI Across All Media and All Exposure Routes

Total immune System Hi =

Total Blood Hl =

Total CVS Hi =

Total Neurological(inc. CNS) HI =
Body Weight & Longevity (General)=

0.02

0.03

0.09

0.03

0.005

Total Gastrointestinal Hl =
Total Kidney Hi =

Total Fetotoxicity & Devel HI =

0.05

0.01

0.068

Liver HI =




Scenario Timeframe: Current/Future
Receptor Population: Trespasser
Receptor Age: Youth

TABLE 98.3. REASONABLE MAXIMUM EXPOSURE (RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - YOUTH TRESPASSER

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Demnal Exposure
Routes Total Target Organ Routes Total
Soil Surface | Entire Site| BAP EQUIVALENT (FULL DLs)} 7-15E-08 6.1E-06 1.3E-05 BAP EQUIVALENT (FULL DLs) -NA
Sail NAPHTHALENE (partic.) NAPHTHALENE (partic.) Body Weight (general) .
AROCLOR 1260 1.08E-08 9.9E-09 2.1E-08 AROCLOR 1260 Eye, immunological 1.9E-03 1.7E-03 3.6E-03
TCDD TEQs 1.22E-07 2.4E-08 - 1.5E-07 TCDD TEQSs Developmental 5.7E-03 1.1E-03 6.8E-03
ALUMINUM ALUMINUM CNS 1.7E-03 1.7E-03
ANTIMONY ANTIMONY Longevity (general) 8.6E-04 8.6E-04
ARSENIC 8.66E-07 1,707 1.0E-06 ARSENIC Skin, CVS 1.3E-02 2.76-03 1.6E-02
BARIUM BARIUM Kidney 8.0E-05 8.0E-05
CADMIUM CADMIUM Kidney 1.1&-03 2.9E-04 1.4E-03
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 2.9E-03 2.8E-03
COBALT COBALT Blood 4.6E-03 4.6E-03
COPPER COPPER Gastrointestinal System 1.1E-03 1.1E-03
IRON IRON Gastrointestinal System 8.1E-03 8.1E-03
MANGANESE MANGANESE CNS 2.8E-03 2.8E-03
MERCURY MERCURY CNS 1.3E-03 3.4E-07 1.36-03
VANADIUM VANADIUM ) Kidney 3.5E-04 3.5E-04
NAPHTHALENE (volatile) . NAPHTHALENE (volatile) Body Welght {general}
Total Risk for Surface Soil] *  1.4E-05 Total Hl for Surface Soil 0.05

Total Risk Across All Media and All Exposure Routes

Total HI Across All Media and All Exposure Routes

Total immune System Hi =

Total Blood Hl =

Total CVS Hi =

Total Neurological (inc. CNS) Hi =
Body Weight & Longevity (General)=

0.004

0.005

0.02

0.006

0.0009

Total Gastrointestinal Hi =
Total Kidney Hl =

Total Fetotoxicity & Devel HI =
Liver HI =

0.009

0.002

0.0087




TABLE 6 4. REASONABLE MAXIMUM EXPOSURE (RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT -
SIE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, LLINOIS

[Scenario Timeframe: CurrentFuture
Receptor Population:  Adult Resident
Recoptor Age: Adutt
Medium Bqosure | Exposure Chesmecal Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotent
Madum Point
ingestion | Inhalation Dermal Exposure Primary ingestion Inhalation Dermal Exposura
Routes Toal Targst Organ Routes Total
Soll Suface  |Entire Sk[BAP EQUIVALENT (FULL DLs)} 3.18E-04 1.6E-04 4.8E-04 BAP EQUIVALENT (FULL DLs) NA
Soll AROCLOR 1260 8.76E-07 3.8E-07 1.1E-08 AROCLOR 1260 Eye, immunological 4.9E-02 28E-Q2 7.76-02
TCDD TEGS 2.36E-08 28E07 2.6E-08 TCDD TEQs Devoiopmental 4BE-C2 5503 5.1E-02
ALLIMINUM ALUMINUM CNS 4.0E-02 4.0E-02
ANTIMONY ANTIMONY Longevity (genemal) 18602 18E-02
ARSENIC 341E-05 41E-08 3BE05 ARSENIC Sidn, CVS 22801 2.6E-02 25601
BARIUM BARIUM Kidney 1.6E-03 1.8E-03
CADMILUM CADMIUM Kdney 18502 2.8E-03 21E-02
CHROMIUM CHROMUM Fetttoocity GS/Bone 7 4E-02 TAE-02
COBALT COBALT Biood B.1E-02 8 1E-02
COPPER ICOPPER Gastrointestinal System 2902 29E-02
RON RON Gastromiestmnal System 14E-01 1.4E-01
MANGANESE MANGANESE CNS 79602 7.1E-02
MERCURY MERCURY CNS 4.1E-02 21E-04 41E-02
VANADIUM VANADIUM Kdrey 39E-03 3SE-03
NAPHTHALENE (volatie) NAPHTHALENE (volatlie) Body Waight (genoraf)
Sod Subsuriace | Entire Site]BAP EQUIVALENT (FULL DLs)| 248E-04 13604 3BE04 BAP EQUIVALENT (FULL DLs; NA
Sotl NAPHTHALENE NAPHTHALENE Body Weight (general) 32E-04 32E-04
AROCLOR 1260 413E07 23E07 84807 AROCLOR 1260 Eye, Inimmalogical 30E-02 1TER aTE®R
TCDD TEQs (FULL OLs) 3.96E-07 4.7E0B 44507 [TCOD TEQs (FULL PLs) Developmental 7.7603 8.2E-04 8.66-03
ALUMINUM ALUMINUM CNS 33E-02 3602
ARSENIC 5.99E05 72608 G7E05  |ARSENIC Skin, CVS 29501 4.6E-02 43501
CADMIUM CADMIUM Kidney 1.3E-02 21E-03 1.56-02
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 1.66-02 1.6E02
COBALT COBALT Blood 1.1E-01 1.1E-01
RON [RON Gastrointestinal System 13501 1.3E-01
MANGANESE MANGANESE CNS 49602 4.0E-02
MERCURY MERCURY CNS 22603 22603
VANADIUM VANADIUM Kidney 5.1E03 51E-03
Entre Site |BAP EQUIVALENT (FULLDL) | 7.7E-08 NA 7.7E-08 BAP EQUIVALENT (FULL DL} NA NA NA
TCDD TEQs (FULL Ds) 1.7E05 NA 1.7E05 TCOD TEQs (FULL DLs) Developmental S4E-01 NA 3.4E-01
. PENTACHLOROPHENOL 28E-05 NA 28E-05 PENTACHLOROPHENOL Liver 43802 NA 4.3E02
. BENZENE 5.0E-07 B.OE-08 5.7E-08 6.35-07 BENZENE Hematological € 6E-03 10E-03 7.6E-04 8.35-03
TETRACHLOROETHYLENE 4.3E-06 4.16-08 1.8E-08 6.3E-06 TETRACHLOROETHYLENE Liver 23603 7.6E05 1.0E-03 3.5E-03
DELTA-BHC (ALPHA-BHC) 12608 3.6E-07 1.5E-06 DELTA-BHC (ALPHA-BHC) Liver 1.8E-03 5.56-04 24603
ARSENIC 1.0E-04 3.06-07 1.0E-04 |ARSENIC Skin, CVS 4.06-02 1.2E-04 4.0E-02
CADMIUM CADMIUM Kidney 1.8E-01 196 20E01
CORALT COBALT Biood 14E+00 41E-03 1.4E+00
; IRON IRON Gastrointestina! System 1.3E+00 4.06-03 1.3E400
MANGANESE MANGANESE CNS 3.1E«00 2.3E-01 3.4E+00
Total Risk for Surtace Sol 5.26-04 Total HI for Surtace Sofl] 09
Total Risk for Subsurtace Sob| 4 4504 Tota! Hi for Subsuriace Sof 08
Tota) Risk for Groundwater]  1.7E-04 Total Hl for Grounawater] 68

rwmmmmwmmm Twwmmmmmemmm

Total bvemume System Hi = 0.12 Total Gastrointestnal H = 1.63

Total Blood Hi = 18 Tota! Kdney Hl = 0.247

Totl CVS Hl = 07 Total Fetotoxiclty & Devel Hi = 048

Total Newological (inc. CNS) Hi = a6 Liver Hl = 0.0486
Baody Weight & Longevlly (Generalx 0.02




TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT
’ SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILUNOIS

r_'sw“m Tinetrame: Cafrent/Future
jon: Chid Resident
Age: Adult
Exp Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quobend
Point
Ingeston § inhetation Dermal Exposure Primary Ingestion inhalghon Denmal Exposure
Routes Tota! Target Organ Routes Total

Entire Ste |BAP EQUIVALENT (FULL DLs)} 2.16E-03 7.9E-04 29E-03 BAP EQUIVALENT (FULL Dis) NA
AROCLOR 1260 1.58E-06 62EQ7 AROCLOR 1260 Eye, iImmunoiogical 4.8E-01 1.BE-01 6.4E-01
rrcoo TEQs 5.51E-06 4 8E-07 € OE-08 TCDD TEQs Devealopmental 4.3E-01 36E02 4 6E-01
ALUMINUM ALUMINUM CNS 3.86-01 3.8E-01
ANTIMONY ANTIMONY Longavlly (general) 17601 1.7E-01
ARSENIC 7.96E-05 6.7E-06 8.6E-05 ARSENIC Skn, CVS 2.1E400 1.7801 226400
BARIUM BARIUM Kidney 1.56-02 1.56-02
(CADMIUM CADMIUM Kidney 1.76-01 1.8E-02 1.BE-01
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 6.9E-01 6.95-01
COBALT COBALT Blood 735601 7.56-01
COPPER COPPER Gastrolntestinal System 27601 27601
RON g RON Gastrotntastinal System | 1.36+00 1.3E+00
MANGANESE MANGANESE CNS 6.6E-01 6.6E-01
MERCURY MERCURY CNS 38E-01 21E04 3.8E-01
'VANADIUM VANADIUM Kidney 7E2 37602

Entre Sie|BAP EQUIVALENT (FULL DLs)} 1.68£-03 6.1E-04 23503  |BAP EQUIVALENT (FULL DLs) NA
NAPHTHALENE {partc.) NAPHTHALENE (partic.) Body Weight (general) 28E-03 28E03 |
AROCLOR 1260 9 64E-07 3.86-07 13E-06 AROCLOR 1260 Eye, immunologcal 28E-01 11E-01 3801
TCDD TEQs (FULL DLs) 9.24E-07 7.8E-08 1.0E-06 TCDD TEQs (FULL DLs) Developmental 72E-02 6.0E03 78E-02
ALUMINUM JALLIVENUM CNS S1E-01 31601
ARSENIC 1.406-04 " | 12505 1SE04  [ARSENIC Skin, CVS 20501 20601
CADMIUM CADMIUM Ky 3.6E400 1.4E-02 3.6E+00
CHROMIUM CHROMIUM Fetotondcity/GS/Bone
COBALT COBALT Biood 12€-01 12601
IRON IRON Gastrointestina! System 1.5E-01 1.5E-01
MANGANESE ) MANGANESE CNS 1.0E+00 1.0E+00
MERCURY Wcumr ONS
[VANADIUM [VANADIUM Kidney 12400 1.2E+00
NAPHTHALENE (volatlie) INAPHTHALENE (volatie) Body Weight (general) 4.6E01 45E01

Entrre Ste {BAP EQUIVALENT (FULLDL) |  6.1E-06 NA BAP EQUIVALENT (FULL DL) NA NA NA
ITCDD TEQS (FULL DLs) 15605 NA TCDD TEQS (FULL DLs) Developmental 126400 NA 126400
PENTACHLOROPHENOL 26E-05 NA PENTACHLOROPHENOL Liver 1.56-01 NA 1.5E-01
BENZENE 43507 8 4E-08 24E-08 5.56-07 BENZENE Hematologwcal 2.38-02 4TE03 1.36-03 20602
HETRAACHLOROETHYLENE 3.8E-08 48E-08 8.3E07 4.7E-06 [TETRACHLOROETHYLENE Liver 82E-03 3.5E-04 1.8E03 1.0E-02
DELTA-BHC (ALPHA-BHC) 1,0E-06 1.56-07 12606 DELTA-BHC (ALPHA-BHC) Liver 6.4E-03 9.56-04 7.3E-03
Wc 8.0E-05 1.36-07 8.0E-05 ARSENIG Skin, CVS 1.4E-01 2.0E-0¢ 1.4E-D1
CADMIUM CADMIUM Kidney 6.6E-01 1.9E-02 6.8E-01
COBALT COBALT Blood 4.9E+00 71603 4.9E400
IRON {RON Gestrointesiingl System [ 4.7E+00 6.8E-03 4.7E+00
MANGANESE MANGANESE CNS 1.1E+01 = 4.0E-01 1.1E+01

Total Risk for Surface Soll 3.0E-03 Total Hi for Surface Sof 8.1
Total Risk for Subsurface Sol] 2 4E-03 Tota! H for Subsurtace Sof] 7.7
Total Risk for Groundwator]  8.66-05 Total Hi for Groundater]  23.3

Total Rsk Across All Media and AR Routes l 3E-08 I Tolal H) Across Al Media and Al Exposure Routes E

Tota! immune System Hl 1.0 Total Gastrontestinal Hi = 6.35

Tota! Bood Hl = 58 Total Kidney Hi = 5.76

Tolal CVS Hi = 27 Total Fetotaxiclty & Davel Hi = 242

Total Neurological (ine CNS) HI = 142 LverHla 017
Body Waight & Longeviy (Generall=|  0.63




TABLE 9.6 REASONABLE MAXIMUM EXPOSURE (RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS

SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child + Adult

Medium Exposure Exposure Chemical Carcinogenic Risk
Medium Point
Ingestion Inhalation Dermal Exposure
Aoutes Total
Soll Surface Entire Site BAP EQUIVALENT (FULL DLs)] 3.4E-03 9:5E-04 4 4E-03
Soll NAPHTHALENE (pastic.)
AROCLOR 1260 1.1E-08 1.0E-06 2.1E-08
TCDD TEQs 8.8E-08 7.6E-07 9.4E-08
ALUMINUM
ANTIMONY -
ARSENIC 1.2E-04 1.1E-05 1.4E-04
BARIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
MANGANESE
MERCURY
VANADIUM
NAPHTHALENE (volatile)
Soill. Subsurtace Entire Site BAP EQUIVALENT (FULL DLs)] 1.8E-03 7.4E-04 2.7E-03
Soll NAPHTHALENE
AROCLOR 1260 1.4E-06 6.1E-07 2.0E-08
TCDD TEQs (FULL DLs) 1.3E-08 1.2E-07 1.4E-08
ALUMINUM
ARSENIC 2.0E-04 1.9E-05 2.2E-04
CADMIUM
CHROMIUM
COBALT
IRON
MANGANESE
MERCURY
VANADIUM
Groundwater Groundwater Entire Site  |BAP EQUIVALENT (FULL DL) 1.4E-05 1.4E-05
TCDD TEQs (FULL DLs) 3.2E-05 3.2E-05
PENTACHLOROPHENOL 5.5E-05 5.5E-05
BENZENE 9.3E-07 1.7E-07 8.2E-08 1.2E-06
TETRACHLOROETHYLENE 8.1E-08 9.0E-08 2.8E-08 1.1E-05
DELTA-BHC (ALPHA-BHC) 2.2E-08 ' 5.1E-07 2.7E-06
ARSENIC 1.0E-04 4.3E-07 1.9E-04
, CADMIUM
COBALT
IRON
MANGANESE
Total Risk for Surface Soll 4.5E-03
Total Risk for Subsurface Soll 2.9E-03
Total Risk for Groundwater| 3.1E-04
Total Risk Across All Medla and All Exposure Routes L 4.0E-03




TABLE 8.1a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER
SITE 21 - BULDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

F Py C Workar
F Age: AR
Chemcal Carcinogenc Risk Chamical Non-Carcinogenic Hazard Quotient
Medium Point
Ingeston | inhalation Dermal Exposure Primary Ingestion Inhajation Dermal Exposure
Routes Total Target Organ Roules Total
Sol Surtace | Entire She[pAP EQUIVALENT (FULL DLs)| 7-20E-08 1.95-08 8.15-08 BAP EQUIVALENT (FULL DLs) NA
Solt NAPHTHALENE (patic.) NAPHTHALENE (pertic.) Body Weight (general) 72606 7.26-08
AROCLOR 1260 8.52E-10 " 24810 1.1E-09 AROCLOR 1260 Eye, immunological 1382 36E-33 17602
TCOD TEGS 1.39€-08 8.3E-10 1.5E-08 rcoo TeQs Developmantal B.SE-02 34E-03 6.05-02
ALLMINUM ALLMINUM CNS 64E-03 1.4E-01 1.5E-01
ANTIMONY ANTIMONY Longevity (general) 45603 4.5E-03
ARSENIC 5.17E-08 8.36-09 31E09 6.3E-08 ARSENIC Skan, CVS 42503 7.86-02 2 5E-04 B2E-M2
BARIUM BARUUM Kidney 6.4E-04 1.4E-03 2160
CADMIUM 64E-10 6.4E-10 CADMIUM Kidney 38E-03 22802 3.1E-04 26802
CHROMIUM 37608 3.7E-08 CHROMIUM Fetotrictty/GS/Bane 1,703 1.86-02 21602
CoBALT B1E09 SIE-09 COBALT Biood a7EMR 1.0E-01 1.4E-01
COPPER COPPER Gastrointestinal System 38E-03 3 8E-03
IRON IRON Gastrointestinal System 6.4E-02 BAE-O2
MANGANESE MANGANESE CONS | 21602 1.1E+00 1.1E+00
MERCURY MERCURY CNS A2E-04 1.8E-03 21603
'VANADIUM 'VANADIUM KGdney 3.1E-03 . 3.1E03
NAPHTHALENE (volatie) NAPHTHALENE (volatiie) Body Weight (general) 1.36-04 1.3E-04
1Sl Subswtace {Entire Snalw EQUIVALENT (FULL DLs)| 4.655-08 12E-08 5.0E-08 BAP EQUIVALENT (FULL DLs) NA
Soll NAPHTHALENE (pertic.) INAPHTHALENE (partc.) Body Weight (generaf) 3.6E-05 1.4E-05 5.0E-05
AROCLOR 1260 3.806-10 1.1E-10 S.0E-10 AROCLOR 1260 Eye, mmunologcal 68603 1.76-03 7.6E-03
TCOD TEQs (FULL DLs) 2.33E-09 1.4E-10 2.56-09 TCOD TEQS (FULL DLs) Deveiopmenta! B.56-03 E.7E-D4 1.0E-02
ALUMINUM ALUMINUM CNS 79803 1.8E-01 1.8E-01
ARSENIC 5.01E-08 8.0E-08 3.0E-08 B1E-08 ARSENIC Skm, OVS LB 75602 24E-04 B.OE-2
CADMIUM 34E-10 34E-10 CADMIUM Widney 21E-03 128502 1.7E04 1.4E-2
CHROMIUM 2.8E-08 2 BE-08 CHROMIUM Fetotodcity/GS/Bone 13503 1.46-02 15602
COBALT 12E-08 12E-08 COBALT Biood 5.0E-02 14E-01 1.96-01
IRON IRON Gastrointesimal System 65612 6.5E-02
MANGANESE MANGANESE CNS 24E02 126400 1.5E400
MERCURY MERCURY CNS 5.6E-05 S.1E-04 3.7E-04
VANADIUM VANADIUM Kidney 3.6£-03 3.68-03
NAPHTHALENE (volatie) INAPHTHALENE (votatile) Body Wesght (general) 2.56-04 2.5E-04
Entira Site[BAP EGUIVALENT (FRL DL) NA BAP EQUIVALENT (FULL DL) NA NA
TCOD TEQS (FULL DLs) NA [TCOD TEQs (FULL Dts) ~ Devetopmental NA
PENTACHLOROPHENCL NA PENTACHLOROPHENOL Liver ) NA
BENZENE 11E-10 1.1E-10 BENZENE Hematological 3.0E-04 3.0E-04
TETRACHL.OROETHYLENE 3.1E-09 31E-09 'TETRACHLOROETHYLENE Liver L5E-04 3.5E-04
DELTA-BHC (ALPHA-BHC) 5.8E-10 &8E-10 DELTA-BHC (ALPHA-BHC) Liver 1.9E-04 1.86-04
ARSENIC 1.2E-09 12E-09 ARSENIC Skin, CVS 9.8E-05 9.BE05
CADMIUM CADMIUM Kidney 9.3E-03 0.35-03
COBALT COBALT Biood 3.4E-09 3.4E-03
(RON IRON Gastrointestina) System 8.3E-03 3.3E-03
MANGANESE MANGANESE CNS 3.8E-01 3BE-01
Total Risk for Surtace Sob! 22E-07 Total HI for Surtace Soil 17
Total Risk for Subsurace Sal] 1,607 Total H for Subsurface Scb 18
Totw Fusk for Groundwater]|  6.05-09 Total HI for Grondwater| 04
Twaumuummmemmnm— ’ Tumkmummmwnmz
Total immune System Ml < 0.02 Total Gastrointestmal Hi o 0.14
Total Blood HI = 0.3 Total Kidney Hl = 006
Total CVS Hl » 02 Total F & Devel Hi = 011
Tolal Neurological (inc. ONS) HI = 21 LiverHl = 0.0005

Body Weight & Longevily (General

0.005




TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL/MAINTENANCE WORKER
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

Scenario Timeframe: Current/Future
Receptor Population: Occupational Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point '
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Demmal Exposure
Routes Total Target Organ Routes Total
Soll Surface Entire Site|BAP EQUIVALENT (FULL DLs) 1.43E-06 2.5E-07 1.7E-06 BAP EQUIVALENT (FULL DLs) NA
Soil . AROCLOR 1260 1.70E-08 3.1E-09 2.0E-08 AROCLOR 1260 Eye, immunological 3.3E-03 6.1E-04 3.9E-03
TCDD TEQs 2.77E-07 < 1.1E-08 2.9E-07 TCDD TEQs Developmental 1.4E-02 5.7E-04 1.5E-02
ALUMINUM ALUMINUM CNS 3.3E-03 3.3E-03
ANTIMONY ANTIMONY Longevity (general) 1.1E-03 1.1E-03
ARSENIC 1.03E-06 4.1E-08 1.1E-06 ARSENIC Skin, CVS 1.8E-02 7.0E-04 1.8E-02
|BARIUM BARIUM Kidney 1.6E-04 1.6E-04
CADMIUM CADMIUM ’ Kidney 9.9E-04 5.2E-05 1.0E-03
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 2.9E-03 2.9E-03
COBALT COBALT Blood 9.4E-03 9.4E-03
COPPER COPPER Gastrointestinal System 1.0E-03 . 1.0E-03
IRON IRON Gastrointestinal System 1.6E-02 1.6E-02
MANGANESE MANGANESE . CNS 5.4E-03 5.4E-03
MERCURY MERCURY CNS 8.1E-04 7.6E-07 8.1E-04
VANADIUM VANADIUM Kidney 7.9E-04 7.9E-04
Total Risk for Surface Soil 3.1E-08 Total HI for Surface Soil 0.08

Total Risk Across All Media and All Exposure Routes Total HI Across All Media and All Exposure Routes

Total Inmune System Hl = 0.004 Total Gastrointestinal Hi = 0.02
Total Blood HI = 0.009 Total Kidney HI = 0.002
B Total CVS HI = 0.02 Total Fetotoxicity & Devel Hl = 0.02
Total Neurological (inc. CNS) Hl = 0.009 Liver Hl =
Body Weight & Longevity (General)= 0.001




Receptor Age: Youth

Scenario Timeframe: Current/Future
Receptor Population: Trespasser

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - YOUTH TRESPASSER

SITE 21 - BUILDING 1517

. NAVAL STATION GREAT LAKES, ILLINOIS

Medium Exposure | Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Paint
Ingestion Inhalation Dermal Exposure Primary ingestion Inhalation Demal Exposure
Routes Total Target Organ Routes Total
Soll Surface Entire Site| BAP EQUIVALENT (FULL DLs) 4.73E-07 1.5E-07 6.3E-07 BAP EQUIVALENT (FULL DLs) NA -

AROCLOR 1260 1.87E-08 6.5E-10 2.5E-09 AROCLOR 1260 Eye, immunological 3.3E-04 1.1E-04 4.4E-04
TCDD TEQs 3.04E-08 2.3E-09 3.3E-08 TCDD TEQs Developmental 1.4E-03 1.1E-04 1.5E-03
ALUMINUM ALUMINUM CNS 3.2E-04 3.2E-4
ANTIMONY ANTIMONY Longevity (general) 1.1E-04 1.1E-04
ARSENIC 1.13E-07 8.4E-09 1.2E-07 ARSENIC Skin, CVS 1.8E-03 1.3E-04 1.9E-03
BARIUM BARIUM Kidney 1.6E-05 1.6E-05
CADMIUM CADMIUM Kidney 9.8E-05 9.7E-06 1.1E-04
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 2.9E-04 2.9E-04
" |cosact COBALT Blood 9.3E-04 9.3E-04
COPPER COPPER Gastrointestinal System 9.9E-05 9.9E-05
IRON IRON Gastrointestinal System 1.6E-03 1.6E-03
MANGANESE MANGANESE CNS 5.3E-04 5.3E-04
MERCURY MERCURY CNS 8.0E-05 2.1£-08 8.0E-05
VANADIUM VANADIUM Kidney 7.9E-05 7.9E-05

) Total Risk for Surface Soil 7.8E-07 Total HI for Surface Soil 0.008

Total Risk Across All Media and All Expostre Routes 8.E-07 Total HI Across All Media and All Exposure Routes

Total Immune System Hl = 0.0004 Total Gastrointestinal HI = 0.002
Total Blood HI = 0.0009 Total Kidney HI = 0.0002
Total CVS HI = 0.0019 Total Fetotoxicity & Devel HI = 0.0018
Total Neurological (inc. CNS) HIl = 0.0009 Liver Hl =
Body Weight & Longevity (General)= 0.0001




TABLE 84a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESDENT
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

|Scenario Timeframe: Cumrent/Future
Receptor Age: Adult
Modium Exposure | E Chemical Carcnogenic Risk Chemical Non-C genic Hazard O
Medium Pom
ingeston | inhatation Dermal Exposure Pnmary Ingastion inhatation Dermal Exposure
Routas Total Target Organ Routes Total
Sof Surface | Entre Ste |BAP EQUIVALENT (FULL DLsy 1 19E-06 18507 14E-08 BAP EQUIVALENT (FULL DLs), NA R
Soll AROCLOR 1260 1.41E-08 2380 1.66-08 AROCLOR 1260 Eye, immunological 35E-03 5.6E-04 41603
TCDD TED: 2.30E-07 78E-09 2.4E-07 [TcoD TEQS Developmantal 1.5E-02 52E-04 1.66-02
ALUMINUM ALUMINUM ~ cNS 35E 3.56-03
ANTIMONY ANTIMONY Longevity (genaral) 12E-03 1.2E-03
ARSENIC 8.56E-07 28E-08 8.SE-07 ARSENIC Skin, CVS 1.9E-02 6.5E-04 20E-02
BARIUM BARIUM Kidney 1.7E-04 1.76-04
CADMIUM . CADMIUM Kidney 1.1E08 4.8E-05 1.1E-03
CHROMIUM CHROMIUM Fetotoxicity/GS/Bone 3.1E-03 3.1E-03
COBALY COBALT Blood 1.0E-02 1.06-02
COPPER COPPER Gastrointostmal System 1.1E03 11603
|RON IRON Gastromtestinal System 1.8E-G2 1.8E-02
MANGANESE MANGANESE CNS 5.7E03 S.7E-03
MERCURY MERCURY CNS 8.7E-04 9.0E-06 8.8E-04
- jvaNADIUM [VANADIUM Kidney 8.5E-04 8.5E-04
Sall Subsurtace | Entre Shﬂw EQUIVALENT (FULL DLs)l  7.76E-07 11E07 8.9E-07 {BAP EQUIVALENT (FULL Dl s} NA )
Sall NAPHTHALENE NAPHTHALENE Body Weight (gensral) 9.9E-06 8.8E-06
AROCLOR 1260 6.45E-09 1.0E-09 7.5E-09 AROCLOR 1260 Eye, snmunological 1 6E-03 2.6E-04 1.9E-03
, [¥oDD TEQ= (FULL DLs) 3.86E-08 1.3E-09 40E-08  |TCOD TEQs (FULL Dis) Deveiopmental 26E03 8.BE-05 2.76-03
ALUMINUM ALUMINUM CNS 43E-03 4.3E-03
ARSENIC 8.28E-07 2.8E-08 8.6E-07 ARSENIG Skin, CVS 18E-02 63E-04 1.8E-02
CADMIUM CADMIUM Kidney 5.7E-04 2.6E-05 5.9E-04
CHROMIUM CHROMIUM Fetotonchy/GS/Bone 2.3E-03 23E-03
COBALT (COBALT Blood 1.4E-02 14E-02
IRON IRON Gastromtpstnal Systam 1.8E-Q2 1.8E-02
MANGANESE MANGANESE CNS 6.4E-03 6.4E-03
MERCURY MERCURY CNS 1.5E-04 1.5E-04
VANADILIM VANADIUM Kidinay 8.7E-04 9 7E-04
Groundwater Groundwater | Entire Stte |BAP EQUIVALENT (FULLDL) |  5.8E-07 NA S.BE-07 BAP EQUIVALENT (FULL DL) NA NA NA ) -
[TCDD TEQs (FULL DLs) 24E-06 NA 24E-06 ’-reuo TEQs (RILL DLs) Davelcpmonta 1.6E-0 NA 1.66-01
PENTACHLOROPHENOL 4.0E-06 NA 4.0E-06 PENTACHLOROPHENOL Liver 2.0E-02 NA 2.0E-02
|BENZENE 6.8E-08 8.6E-00 9.7E-08 BSE-08 ° |BENZENE Hematalogcal 3.1E-08 S.TE04 44E-04 3.9E-03
TETRAGHLOROETHYLENE 5.8€-07 4.4E-09 S.3E-07 9.2E-07 [TETRACHLOROETHYLENE Uver 1.1E-03 2.8E-05 6.1E-0¢ 1.76-03
DELTA-BHC (ALPHA-BHC) 1.6E-07 6.1E-08 22E.07 DELTA-BHC (ALPHA-BHC) Lwer 8.5E-04 32E-04 12E-03
ARSENIC 14E-05 4.5E-08 14E05 IARSENIC Skin, CVS 1.96-02 . 6.0E-05 1.96-02
CADMIUM CADMIUM Kadney 8.8E-02 5.7E-03 B 4E-02
'COBALT COBALT Biood 6.5E-01 21E-08 6.6E-D1
. IRON IRON Gastrointestinal System 62E-01 . 20E-03 6.2E-01
MANGANESE MANGANESE CNS 2.9E+400 2.3E-01 3.1E+00
Total Risk for Surface Sol 2.5E-06 Total Hi for Surtace Soi 008
Total Fusk for Subsuriace Scb] _1.86-06 Total Hifor Subsurface Soi] 0,08
‘ Total Fisk for Groundwater]  2.2E-05 Total Hifor Groundwatery 47

Toan'skAcmlebdiaandMExposumRum Tmmmuwmmewnm:z

Total tmmune System Hi= | 0.008 Total Gastron { Hl e 0.66
. Total Biood Hl = 07 Total Kidney Hi = 0.098
Total CVS Hi= 0.08 Tota! f chty & Devel Hl = 018
Total Neuroiogical {inc. CNS) Hi = 3.1 WverHi= 0.029
Body Wenght & Longevity (Generall={ __ 0.008




TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT
SITE 21 - BUILDING 1517
NAVAL STATION GREAT LAKES, ILLINOIS

[Scenano Timetrame: Current/Future
Recepior Populaton: Chid Resdent
R Age: Adult
Exposure | Exposure Chesmical Carcinogen Risk Chemical Non-Carcinogene Hazard Quotiont
Mediem Pot
Ingestion | inhelation | Dermal Exposure Primary Ingeston | tnhalation Dermal Exposure
Routas Total Target Organ Routes Total
Suface | Entire Sita|BAP EQUIVALENT (FULL Dis)| 3.18E-06 46507 36E06  |BAP EQUIVALENT (FULL DLs NA
Solt AROCLOR 1260 3. 76E-08 58509 4.4E-08 ARDCLOR 1260 Eye, iImmunoiogecat 33BN 52E03 3 8E-02
TCoD TEGS 6 14E-07 21608 63607  |tcDDTEGs Deveiopmental 1.4E-01 4BE03 15E-01
ALLMINUM ALLIMENUM NS 33E® SIE®@
ANTIMONY ANTIMONY Longevity (general) 11E® 1.1E-02
ARSENIC 2.28E06 7.7E08 24608  [ARSENIC Skin, CVS 1.8E-01 5.0E-03 1.8E-01
BARIUM BARIUM Kicney 1.8E-03 1.6E08
CADMIUM CADMIUM Kidney 9.BE-03 44E04 10502
CHROMUM CHROMIUM Fetotuicity/GS/Bone 29602 28602
coBALT i cosALT Biood BAE-2 9.4E-02
COPPER coPPER Gastromtestnal System | 1.08-2 1.0E-02
IRON IRON Gastointestnal System | 16E-01 1.68-01
MANGANESE MANGANESE CNs 54E@ 54E-02
MERCURY MERCURY CNs 81E03 9.05-06 8.1E-09
VANADIUM |vanapum KGdney 79503 7.85-03
Subsurtace | Entire Sts [RAP EQUIVALENT (FULL DLs)] 2.07E-06 3.05-07 24506 [BAP EQUIVALENT (FLLL DLs) N
Soll AROCLOR 1260 1.72E-08 2.7E08 2.0E-08 AROCLOR 1250 Eye, iImmunological 1.5E-@2 2.4E-03 1.76-02
LFCOD TEQs (FULL DLs) 1.03E07 3.5E-09 11607 |TcoD TEQS (FULL DLS) Developmental 24E-02 B1E-04 25E-02
ALLANUM ALUMINUM cNs 40E-02 40502
ARSENIC 221E06 7.4E-08 23606  |ARSENIC Skin, GVS 17E01 58E-00 1.8E-01
CADMIUM CADMIUM fGaney 5303 24E04 55603
CHROMIUM : CHROMIUM Fetotoncity/GS/Bone 2262 22E.02
COBALT . COBALT Blocd 13E-01 1.36-01
IRON RON Gastrointestna! Systam | 15501 1.6E-01
MANGANESE MANGANESE ons 6.05-02 6.0E-02
MERCURY MERCURY CNS 1.4E03 . 1.4E-03
VANADIUM VANADRUM Kidnay 9.06-03 90£-03
Groundh Entre Site[BAP EQUIVALENT (FULLDL) | 3.65-07 NA BAP EGUIVALENT (FULL DL) NA NA NA
HYCDD TEQs (FULL OLs) 15E-06 NA TCOD TEQs (FULL DLs) Devslopmental 3SEM NA 35EM
PENTACHLOROPHENOL 2.56-06 NA PENTACHLOROPHENOL Lver 44E® NA 44E02
BENZENE 43608 | 17208 | <eE09 64E08  |BENZENE Hematological 62E-03 26E03 7.6604 1.0E-02
HETRACHLOROETHYLENE | 37E07 | B88E09 | 16607 5407  |YETRACHLOROETHYLENE Livar 24E-0 18504 .| 10803 36603
DELTA-BHC (ALPHA-BHC) 1.06-07 3.06-08 13E07  |DELTA-BHC (ALPHA-BHC) Uiver 19£03 5.56-04 24603
ARSENIC 8.5E-06 22608 88E05  |ARSENC Skn, CVS LE® 10604 4.1E02
CADMUM CADMIUM Kidney 1.9601 97603 20501
coBALT coBALT Biood 14E400 36503 1.4E+00
firon RON Gastrontestnal System | 1.4E+00 S4E® 1.4E400
MANGANESE MANGANESE CNs 6.3E400 4.0E01 6.7E400
Total Risk for Surface Sol]  6.7E-06 Total Hi for Surface Sal 08
Total sk for Subsurface Sol]l  4.5€-06 Total Hifor Subsurtace Sol] 0.6
Total Resk for Groundwater] 85606 Total Hi for Groundwater] 102

Total Risk Across All Medla and AR Exp Houml 2.E-05 l TMHIWMMmdMEwumRWEE

Yot Systam Hi = 0.06 Totl G ) H = 171
Total Biood Hl = 1.7 Total Kidney Hi = 024
Total CVS Hi = 0.4 Total Fetotndclty & Devel Hiw 057
Total Neurologscal (inc. CNS) Ml = X tverHis 0es
Body Werght & Longevhy (General) 0.01




TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS

SITE 21 - BUILDING 1517

NAVAL STATION GREAT LAKES, ILLINOIS

Scenarlo Timeframe: Future
Receptor Population: Resident
Receptor Age: Child + Adult

Medlum Exposure Exposure Chemical Carclnogenic Risk
Medlum Polnt
Ingestion Inhalation Dermal Exposure
Routes Total
Soll Surface Entire Site  |BAP EQUIVALENT (FULL DLs)]  4.4E-08 6.4E-07 5.0E-06
Soll NAPHTHALENE (partic.) '
AROCLOR 1260 6.2E-08 8.1E-09 6.0E-08
TCDD TEQs 8.4E-07 2.8E-08 8.7E-07
ALUMINUM
ANTIMONY
ARSENIC 3.1E-08 1.1E-07 3.2E-08
BARIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
MANGANESE
MERCURY
VANADIUM
NAPHTHALENE (volatile)
Soil Subsurface Entire Site  |BAP EQUIVALENT (FULL DLs)] 2.8E-06 4.2E-07 3.3E-06
Soll NAPHTHALENE
AROCLOR 1260 2.4E-08 3.7E-09 2.7E-08
TCDD TEQs (FULL DLs) 1.4E-07 4.8E-09 1.5E-07
ALUMINUM
ARSENIC 3.0E-06 1.0E-07 3.1E-06
CADMIUM
CHROMIUM
COBALT
IRON
MANGANESE
MERCURY
. VANADIUM
Groundwater Groundwater Entire Site  |BAP EQUIVALENT (FULL DL) 9.4E-07 9.4E-07
TCDD TEQs (FULL DLs) 3.9E-06 3.9E-06
PENTACHLOROPHENOL 6.5E-06 6.5E-08
BENZENE 1.1E-07 2.6E-08 1.4E-08 1.5E-07
|TETRACHLOROETHYLENE 9.6E-07 1.3E-08 4.8E-07 1.5E-08
DELTA-BHC (ALPHA-BHC) 2.6E-07 9.0E-08 3.5E-07
ARSENIC 2.3E-05 6.7E-08 2.3E-05
CADMIUM
COBALT
IRON
MANGANESE
Total Risk for Surface Soll 9.2E-08
Total Risk for Subsurface Soll 6.6E-06
Total Risk for Groundwater 3.6E-05

Total Risk Across All Media and All Exposure Routes I

4.4E-05




DERMAL INORGANIC SAMPLE CALCULATIONS

EXAMPLE CALCULATIONS Page 1 of 3
ICLIENT: JOB NUMBER:
NAVAL STATION GREAT LAKES, ILLINOIS 0148
SUBJECT:
"CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
ADULT RESIDENT

“BASED ON:
USEPA, DEC. 1989, 2001

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with

groundwater by an adult resident.

EQUATION: DAewnt x EV x ED x EF x A
DAD =
BW x AT
Where:
DAD = dermally absorbed dose (mg/kg/day)
DAevent = absorbed does per event (mg/cmZ/event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
A = skin surface available for contact (cm®?)
BW = body weight (kg)
AT = averaging time (days)
CSFd = dermal carcinogenic slope factor ((mg/kg/day)™)
RfDd = demnal noncarcinogenic reference dose (mg/kg/day)
RISKS:

ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)™’
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day)

EQUATIONS for DAevent:
For Inorganics:

DAevent = Kp x Cw x CF x tevent

For Organics:

I tevert<t, then: DAevent=2xFAxKpx Cwx CFx J___._e"ta“"‘e"e"‘
n

tevert 1+38+38°
+ 2x taux| ———————
1+B (1+By

I tevert > t', then: DAevent= FAxKpxCwx CFx[

2/2/2011



EXAMPLE CALCULATIONS Page 2 of 3

IF.IENT: JOB NUMBER:
NAVAL STATION GREAT LAKES, ILLINOIS 0148
[SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
ADULT RESIDENT

IFASED ON:

USEPA, DEC. 1989, 2001

Where: ]

Kp = permeability coefficient from water (cm/hr)

Cgw = concentration of chemical in groundwater (mg/L)

tevent = duration of event (hr/event)

CF = conversion factor (0.001 L/em®)

EXAMPLE CALCULATION OF DAevent

ASSUMPTIONS:

Cgw = 0.0033
Kp = 1.00E-03
tevent = 0.33
CF = 0.001
DAevent =

DAevent

mg/. . Chemical: Arsenic
cm/hr

hr/event

L/em®

0.001 ecm/hr x 0.0033 mg/L. x 0.001 L/cm3

1.09E-09 mg/cm2-event

RISK CALCULATIONS

ASSUMPTIONS:

A = 18000
EV = 1
ED = 24
EF = 350
BW = 70
ATc = 25550
ATnc = 8760
CSFd = 1.5E+00
RiDd = 3.0E-04

cm?/day
event/day
years
days/year

kg

days

days
(mg/kg/day)”
(mg/kg/day)

2/2/2011



EXAMPLE CALCULATIONS - Page3of3

ICLIENT: JOB NUMBER:

NAVAL STATION GREAT LAKES, ILLINOIS 0148

[SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
ADULT RESIDENT

uBASED ON:
USEPA, DEC. 1989, 2001

EXAMPLE CARCINOGENIC CALCULATION

DADc = 1.09E-09mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 25550 days

DADc = 0.21E-08 mg/kg/day

ICLR = Not applicable, No CSF available.

EXAMPLE NONCARCINOGENIC CALCULATION

DADnc = 1.09E-09mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 8760 days

DADnc = 2.69E-07 mg/kg/day

HQ = 2.69E-07 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 0.0009

2/2/2011



Methods for Air Modeling: PEF for On-Site Air Concentrations

The PEF for estimating on-Site air concentrations from wind-generation of particulates was
adopted from the U.S. EPA’s Soil Screening Guidance: Technical Background Document (U.S.
EPA, 1996). The particulate emission factor relates the concentration of contaminant in soil with
the concentration of fugitive dust particles in the air due to wind erosion. This factor is
conservative as it is based on an “unlimited reservoir” model and does not assume any depletion

of constituents in the soil.

The PEF is calculated according to the following equation:

PEF (m’/kg) = Q/C x 3600 s/h
(0.036 x (1-V) x (Ux/UY* x F(x))

Where:

QC = inverse of the mean concentration at center of square source (g/m’-s per
kg/m’)

\Y = fraction of vegetative cover (unitless) (conservatively assumed: 0.5)

Umn = mean annual windspeed (default U.S. EPA, 1996 — 4.69 m/s)

Ut = equivalent threshold value of windspeed at 7 m (default U.S. EPA, 1996
-11.32 mfs)

F(x) = function dependent on Um/Ut derived using Cowherd et al. (default U.S.

EPA, 1996 - 0.194)

The Q/C term represents the dispersion of the particulates into the atmosphere. In U.S. EPA
validation of the model, calculated Q/C values have been found to approximate closely true
conditions for both on-Site and near-field receptors. This term is dependent on the site’s size and
meteorological conditions. However, for the purposes of this BHHRA, the Q/C value of 90.5
g/m’-s per kg/m®, which is based on Zone VII — average of Q/C for Chicago and Cleveland
assuming %2 acre exposed area, was selected because these were the closest cities listed (Part 2,
Table 3 of Technical Guidance Manual — U.S. EPA, 1996).

An on-Site wind-generated PEF of 1.36 x 10° m*/kg was obtained using the default values of
many of the criteria (as specified in the guidance and noted above) and including the conservative
assumption of fraction végetative cover of 0.5. The PEF was used to calculate air concentrations
by dividing surface soil EPCs by the PEF. Resulting air concentrations are presented in the Risk
Characterization tables found in Appendix D.



EXAMPLE PEF CALCULATIONS Page 1 of 1

CLIENT: JOB NUMBER:
NAVSTA, GREAT LAKES, ILLINOIS 0148
SUBJECT:

CALCULATION OF PARTICUALATE EMISSION FACTOR FOR CONSTRUCTION WORKERS

BASED ON:
Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, Dec. 2002)

Equation 5-5
Derivation of the Particutate Emission Factor
Construction Scenario - Construction Worker

.
PEF, o/c,,x.r':x[ — e :
[seo-fefxeggmas, wr

ParameterfDefinition (units) Defauilt
PEF Jsubchronic road particulste emission factor {m"kg) site-specific
Q/C,/ inverse of 1-h average air concentrafion along s straight road 2.02
segment bisecting & 0.5-acre square site (g/m’-e per kg/m™
Fofdispersion correction factor {unitiess) 0.185
(Appendx E)
Thotal time over which construction occurs (s) site-specific
Agfsurface srea of contaminated road segment (m% 274213
Ltength of road segment (f) (A = Lo x Wy % 0.092903m' M%)
Wy fwidth of road segment (f)
Wirnean vehicie weight (tons) site-specific
pinumber of days with at least 0.01 inches of precipitation sfte-specific
(days/year) (see Figure 5-2)
* VKT/sum of fieet vehicle idlometers traveled during the exposure site-specific
duration (km)

Calculation of PEF for Construction Workers

Q/c 23.02 (g/m2-s per kg/m3)

Fd 0.185 dispersion correction factor (unitless)

T 8.64E+405 sec 3600 sec/hr x 8hr/day x 30days/yr
Area (A) 274.213 m?

w 8 tons

p 110 day/year

VKT 40.5 km

PEF = 1.27E+06 m’/kg




A | B T "7 c T o 1T € TF T o 1 w T 1 1 3 1T k T L
1 Exampie ProUCL output
2 General UCL Statistics for Full Data Sets
3 User Selected Options
4 From File |{WorkSheet.wst
5 Full Precision |OFF
5 Confidence Coefficient {95%
7 Number of Bootstrap Operations {2000
8
9
10 Mn SS Site 21
11
' 12 General Statistics
13 Number of Vafid Observations I22 Number of Distinct Observaﬁons]ZZ
14
15 Raw Statistics Log-transformed Statistics
16 Minimum {173 Minimum of Log Data|5.153
17 Maximum |2420 Maximum of Log Data|7.792
18 Mean 588.6 Mean of log Data|6.142
19 Median {460 SD of log Data|0.665
20 SD|500.9
21 Coefficient of Variation [0.851
22 Skewness |2.6
23
24 Relevant UCL Stafistics
25 Nomnal Distribution Test Lognormal Distribution Test
26 Shapiro Wilk Test Statistic{0.719 Shapiro WIlk Test Statistic{0.965
27 Shapiro Wilk Critical Value|0.911 Shapiro Wilk Critical Value|0.911
28 Data not Normal at 5% Significance Level Data appear Lognomal at 5% Significance Level
29
30 Assuming Normal Distribution Assuming Lognormal Distribution
a1 95% Student's-t UCL|772.4 95% H-UCL [793.9
a2 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL|950.1
33 95% Adjusted-CLT UCL (Chen-1995)1827.5 97.5% Chebyshev (MVUE) UCL|1113
24 95% Modified-t UCL (Johnson-1878)(782.3 99% Chebyshev (MVUE) UCL 1434
35
36 Gamma Distribution Test Data Distribution
37 k star (bias comrected) {1.994 Data appear Gamma Distributed at 5% Significance Level
38 Theta Star}295.1 .
39 MLE of Mean|588.6
40 MLE of Standard Deviation|416.8
41 nu star(87.76
42 Approximate Chi Square Value (.05){67.16 Nonparametric Statistics
43 Adjusted Level of Significance (0.0386 85% CLT UCL|764 3
44 Adjusted Chi Sgquare Value|65.82 95% Jackknife UCL|772.4
45 95% Standard Bootstrap UCL[763.1
46 Anderson-Darling Test Statistic|0.567 95% Bootstrap-t UCL|S09.6
47 Anderson-Darling 5% Critical Value |0.754 85% Hall's Bootstrap UCL[1511
48 Kolmogorov-Smimov Test Statistic|0.139 95% Percentile Bootstrap UCL|768.8
49 Kolmogorov-Smimov 5% Critical Value|0.188 95% BCA Bootstrap UCL 842
50 Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL|1054




A | B ] c | D | E F | H | i J ] K L

51 97.5% Chebyshev(Mean, Sd) UCL | 1256
52 Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL|1651
53 95% Approximate Gamma UCL|769.2
54 95% Adjusted Gamma UCL|784.9

5
56 Potential UCL to Use Use 95% Approximate Gamma UCL|769.2
57 | | l
58 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriste 95% UCL.
59 These recommendations are based upon the results of the simulation studles summarized in Singh, Singh, end lac! (2002)
60 and Singh and Singh (2003). For additional Insight, the user may want to consult a statistician.
61
62
63 Mn SS Site 21 wo max
64
65 General Statistics
66 Number of Valid Observations|21 Number of Distinct ObservationsP1
67
68 Raw Statistics Log-transformed Statistics
69 Minimum (173 Minimum of Log Data|5.153
70 Maximum | 1250 Maximum of Log Data)7.131
71 Mean|501.4 Mean of log Data|6.064
72 Median {456 SD of log Data{0.567
73 SD|(296.3
74 Coefficient of Variation |0.591
75 Skewness|1.209

9
77 Relevant UCL Statistics
78 Normal Distribution Test Lognomal Distribution Test
79 Shapiro Wilk Test Statistic|0.883 Shapiro Witk Test Statistic|0.973
80 Shapiro Wilk Critical Value {0.908 Shapiro Wilk Critical Value |0.908
81 Data not Normal at 5% Significance Level Data appsear Lognormal at 5% Significance Level
82
83 Assuming Normat Distribution Assuming Lognormal Distribution
84 95% Student's-t UCL|612.9 95% H-UCL|654.9
85 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL [783.2
86 95% Adjusted-CLT UCL (Chen-1995)626 97.5% Chebyshev (MVUE) UCL|505.6
87 95% Modified-t UCL (Johnson-1978)(615.8 99% Chebyshev (MVUE) UCL 1146.
38
80 Gamma Distribution Test Data Distribution
90 k star (bias corrected)|2.952 Data appear Gamma Distributed at 5% Significance Level
91 Theta Star|169.8
92 MLE of Mean|501.4
93 MLE of Standard Deviation|291.8
o4 nu star| 124
95 Approximate Chi Square Value (.05){99.28 Nonparametric Statistics

5 Adjusted Level! of Significance|0.0383 95% CLT UCL|607.8
97 Adjusted Chi Square Value|97.58 95% Jackknife UCL[612.9
o8 95% Standard Bootstrap UCL{604.4
99 Anderson-Darling Test Statistic)0.287 95% Bootstrap-t UCL|635.9
100 Anderson-Darling 5% Critical Value 0.74Q 95% Hall's Bootstrap UCL [635.1




A1 B [ ¢ T b T E F 1 J T K L
101 Kolmogorov-Smimov Test Statistic|{0.129 95% Percentile Bootstrap UCL|610
102 Kolmogorov-Smimov 5% Critical Value|0.191 85% BCA Bootstrap UCL|{619
103 Data appear Gamma Distributed at 5% Significance Leve! 95% Chebyshev(Mean, Sd) UCL|783.2
104 97.5% Chebyshev(Mean, Sd) UCL}905.2
105 Assuming Gamma Distribution ' 99% Chebyshev(Mean, Sd) UCL|1145
106 95% Approximate Gamma UCL[626.3
107 95% Adjusted Gamma UCL|637.2
108
109 Potential UCL to Use Use 85% Approximate Gamma UCL |626.3
110
111 Note: Suggestions regarding the selection of a 95% UCL are provided to heip the user to select the most appropriate 95% UCL.
112 These recommendations are based upon the results of the simulation studies summarized In Singh, Singh, and laci (2002)

113

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.







APPENDIX H

STATISTICAL SUPPORTING DOCUMENTATION



For inorganic chemical with average concentrations less than the lllinois background values a statistical
evaluation was conducted to determine if on average the site concentrations were within background.
The statistical evaluation consisted of a graphical component (boxplots, normal probability plots, and
histograms) and a one sample hypothesis test comparing the mean/median concentration at Site 21 to
the background concentration. For the one sample hypothesis test the Wilcoxon Signed Rank test was
used because the Shapiro Wilks Normality Test determined that none of the data follow a normal
distribution. A five percent significance level was used for all statistical tests. The null hypothesis for the
Wilcoxon Signed Rank test assumed that the median site concentration was within background (less than
or equal to background) while the alternative hypothesis assumed that site concentrations were greater
than background. Based on the Wilcoxon Signed Rank Test only the median concentration of iron is
statistically greater than background.



PARAMETER |SHAPIRO WILK P-VALUE |SHAPIRO WILKS CONCLUSION
ALUMINUM 2.32E-22 Not Normal
ANTIMONY 2.32E-22 Not Normal
ARSENIC 2.32E-22 Not Normal
BARIUM 2.32E-22 Not Normal
COBALT 2.32E-22 Not Normal
IRON 2.32E-22 Not Normal
MANGANESE 2.32E-22 Not Normal
VANADIUM 2.32E-22 Not Normal




WILCOXON SIGN RANK TEST |WILCOXON SiGN RANK CONCLUSION

0.9914 Within Background

1 Within Background
0.9836 Within Background
0.9982 Within Background
0.9989 Within Background

0.0002563 Not within Background

0.9356 Within Background

1 Within Background




ALUMINUM SURFACESOIL GRAPHICAL DISPLAYS
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONCENTRATION (MG/KG)

FREQUENCY
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CONCENTRATION (MG/KG)

FREQUENCY

10

ANTIMONY SURFACESOIL GRAPHICAL DISPLAYS
SITE 21 - BUILDING 1517/1506 AREA

BOXPLOT

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

o

SAMPLE QUANTILES
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HISTOGRAM

CONCENTRATION (MG/KG)

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES




ARSENIC SURFACESOIL GRAPHICAL DISPLAYS
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONCENTRATION (MG/KG)

FREQUENCY
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BARIUM SURFACESOIL GRAPHICAL DISPLAYS
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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CONCENTRATION (MG/KG)

FREQUENCY

10

BOXPLOT

COBALT SURFACESOIL GRAPHICAL DISPLAYS

SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

SAMPLE QUANTILES

COBALT

HISTOGRAM
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CONCENTRATION (MG/KG)
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CONCENTRATION (MG/KG)

FREQUENCY

30000 50000 70000

10000

IRON SURFACESOIL GRAPHICAL DISPLAYS
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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CONCENTRATION (MG/KG)

FREQUENCY
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MANGANESE SURFACESOIL GRAPHICAL DISPLAYS

SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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CONCENTRATION (MG/KG)

FREQUENCY
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VANADIUM SURFACESOIL GRAPHICAL DISPLAYS
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